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OIL AND GAS ENGINES 
of most advanced design 


P Ingersoll-Rand. 


EQUIPMENT 
FOR THE OIL INDUSTRY 






COMPRESSORS 
for service stations 


— 


Advanced designs that assure 
the purchaser of machines that 
are not only good for today 
but for years to come. 





PIPE LINE PUMPS 
a complete range of sizes Other I-R equipment not shown here in- 
cludes: Water Vapor Refrigeration Units, 


Ammonia Compressors, Steam Jet Ejec- 





tors, Condensers, Hoists, Pneumatic Tools 
and Rock Drills. 


INGERSOLL-RAND COMPANY 
11 Broadway, New York, N. Y. 


Branches or distributors in principal cities the world over 





Birmingham Dallas Los Angeles Salt Lake City 
Boston Denver Newark San Francisco 
Buffalo Detroit New Orleans Scranton 
BOILER FEED PUMPS Butte Duluth New York Seattle 
. . Chicago Tulsa Philadelphia St. Louis 
types available for every service Cleveland El Paso Picher Washington 
Knoxville Pittsburgh 83-12 












MOTORPUMPS 
pump and motor in one unit 
Capacities up to 1,000 gpm. AIR AND GAS COMPRESSORS 
1,000 sizes and types 








GAS-ENGINE-DRIVEN AIR OR GAS COMPRESSORS 
Compact, easy to install 
Four sizes 
60, 125, 190 and 
260 hp. 
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TWO-STAGE AIR-COOLED PORTABLE COMPRESSORS 
Gasoline or Oil-Engine-Driven 
























MAXIFLO 
an automatic air or 
gas control device 
for intermittent 
pumping of wells 
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As A convenient means of distinguishing the large inte- 
grated oil companies or those whose operations are international 
in extent from those whose business is of nar- 

Majors and rower scope, it has become customary to 
Independents classify these groups as majors and independ- 

ents or, as in England, the combine companies 
and the independents. The rough assumption is often made 
that the interests of these two classes are antagonistic. Actually, 
of course, such is not the case, nor is it the fact that the two 
groups are always to be found in opposing camps. 

In the operations of the American industry under the petro- 
leum code and in the efforts at the regulation of marketing 
practices by voluntary agreement, the great majority of inde- 
pendent companies have steadily and consistently supported 
the constructive policies incorporated in these measures. In all 
kinds of business there are some few men who are extremists in 
their views as to their individual rights and in almost all indus- 
tries there is a fringe of piratical operators whose activities are 
distinctly against the general welfare. But it is unfair to include 
these outlaws and mavericks in the same category with self- 
respecting independents. 

Similarly in the United Kingdom the small but sturdy group 
of well-established independent dealers disavow as vigorously as 
do the combine companies the activities of those fly-by-night 
operators who spring up when conditions are favorable, grab 
such business as can be readily influenced by price cutting and 
disappear when the going gets hard with no sense of responsi- 
bility to the customers whom they have promised to serve. 
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Sounp reason can be found in Britain’s abundant coal 
deposits and paucity of petroleum resources for a desire on the 
part of the governing authorities to determine 
Costly Trade the feasibility of producing motor fuel from 
Favoritism coal. Gradual depletion of the world’s oilfields 
with advancing prices in time may make British 
and other coal mines an important source of supply of liquid 
fuel. Very thorough tests of the means available for producing 
oil from coal, shale, lignite or other potential sources have shown, 
however, that for the present and probably for a long time to 
come none of these methods can compete commercially with the 
flowing well or even with the well that must be pumped. 
Under these circumstances the wholesale subsidizing of the 
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less economical means of production to displace the more 
economical not only lacks justification but injuriously affects 
many industries aside from those directly concerned. A great 
part of the malaise from which industry and trade are suffering 
in many parts of the world results from the handicaps imposed 
by governments in the attempt to help one industry at the ex- 
pense of another. 

In Great Britain the adoption of a general act guaranteeing to 
motor fuel produced from native coal a preference of not less 
than 4d. (8 cents) a gallon for a period of nine years is bringing 
forward a large number of companies anxious to participate in 
this handsome bounty. So far as has yet appeared none of these 
projects could hope to exist without preferential treatment. Ifa 
considerable number of such undertakings dependent on the 
public treasury are brought into being all past experience will 
be belied if the voice of vested interests does not prove too strong 
for the government to resist at the end of nine years with the 
result that another permanent burden will be added to the tax- 
payer’s load. 

So far as concerns the influence of the British act in relieving 
unemployment in the coalfields, a careful study indicates that it 
would be cheaper for the government to support in luxury and 
idleness all the miners who will find work through this legislation 
than to give them employment by this means. The real harm 
of measures such as these, however, falls upon the industries 
that are deprived of cheap fuels or cheap materials and that 
consequently find their operations restricted in competition with 
others not so handicapped. Unless early action is taken to 
restrict its application it is likely to cost the British public far 
more than it can possibly return. 
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So antic with this issue a new feature of the utmost impor- 
tance to oil men will be included in the pages of WORLD PETRO- 
LEUM each month. This feature will consist of 
brief but clarifying summaries of all the more 
important articles on oil published throughout 
the world. By means of the technical ab- 
stracts published in this Journal readers will be able to keep 
abreast of modern engineering theory in every country of the 
world. This feature should be of great service to WORLD PE- 
TROLEUM readers, and the editors will appreciate any suggestions 
from readers for improving or extending the scope of the abstracts. 


Technical 
Abstracts 








Counting the Profits of a Good Oil Year 


Estimates of full 1934 Earnings Indicate the 


Excellent Progress 


Toward Recovery. 


Nhereen thirty-four was a good oil 
year. Early estimates show production 
of crude petroleum throughout the world 
close to the peak year of 1929 and con- 
sumption not far below the highest on 
record. Output gainsin Persia and Vene- 
zuela were particularly striking while in 
the United States consumption rose faster 
than production, creating a better balance 
between supply and demand. The pe- 
troleum industry, still wrestling with its 
serious problems, has not yet returned to 
normal. But during the past 12 months 
it has made tremendous progress on the 
road to recovery. 

Financially, too, 1934 was an improve- 
ment over the year preceding. The in- 
creases in consumption combined with the 
higher average prices prevailing over the 
year to eliminate most of the deficits 
that have cluttered earnings statements. 
Little red ink will be found in the annual 
reports of the major units. Instead of 
failing fully to cover interest or preferred 
dividends, most companies now show 
substantial amounts available for divi- 
dends on the common stock. And that is 
a record that can be equalled by few in- 
dustries at this stage of the business cycle. 

Unfortunately all divisions of the in- 
dustry in the United States did not make 
equal progress. The new oil deal handed 
far more aces to the producers, gave rela- 
tively poor hands to refiners and market- 
ers. Crude prices, which had been pulled 
from depression depths during the late 
summer of 1933, were well maintained 
throughout 1934, despite the constant 
threat of illegally produced crude to the 
entire price structure. The increase in 
crude run to stills together with these 
higher prices served to more than double 
the gross value of all oil consumed during 
the first half of the year, and even raised 
the value somewhat during the last half, 
as compared to the corresponding 1933 
periods. The importance of this increase 
may be easily seen in the earnings reports 
of the producing companies. 

Amerada Corp., for example, which 


the Industry 


Has Made 


By John A. Moffitt 


aside from its output of casinghead gaso- 
line is solely a producer of crude, had a 
deficit of 78¢ per share in the first two 
quarters of 1933. It had a profit of 
$1.67 a share during the same 1934 period. 
Ohio Oil Co., another leading crude pro- 
ducer, turned an earlier loss of 73¢ a share 
into a profit of 26¢ a share during the first 
half of the year just past. In both cases 
returns for the third quarter showed above 
the third quarter of 1933 and equally 
satisfactory results are anticipated for the 
final quarter. 

Gasoline prices advanced faster and 
further than did those of crude during the 
1933 run up. But the gains could not be 
held. Coupled with the steady upward 
march of crude, this decline operated to 
squeeze the refiners’ margin throughout 
most of 1934. The squeeze was not so 
severe as to bring that margin below the 
profit level. It left margin enough to keep 
gross earnings for the first half of 1934 
above those for the same 1933 period, 
margin enough to turn most of the earlier 
red ink figures into black. And although 
the margin was less favorable during the 
last half of the year, the gains in the first 
half were more than sufficient to assure a 
larger total return for the full twelve 
months. 

The marketing picture was clouded by 
an outbreak of retail gasoline price wars. 
Brought on largely by the failure to cur- 
tail ‘‘hot” oil, these wars caused heavy 
losses in some territories while leaving 
others practically unaffected. And, at 
the same time, some companies were 
profiting more from the larger retail 
purchases of motor fuel than were others. 
Price was only one of the weapons used in 
the fight to gain sales but, fortunately for 
the oil companies, advertising and per- 
formance claims proved less costly than 
price wars. 

The net effect of these changes was to 
leave the earnings of refining and market- 
ing organizations just slightly above the 
1933 levels. Companies such as Atlantic 
Refining Co. and Standard Oil Co. (Ohio) 


undoubtedly did better than in the year 
preceding but their gains were small com- 
pared to similar sized concerns which pro- 
duced a greater proportion of their own 
crude consumption. 

Lying behind the basic figures of sales 
and prices are a number of less important 
factors that have affected the 1934 earn- 
ings of American companies. Proration, 
in some instances, forced well integrated 
units into the market to cover their needs 
for crude. In other cases the forced re- 
duction in output has permitted a lower- 
ing of charges for depletion and deprecia- 
tion that appreciably raised the amount 
available for the common shares. Andin 
practically every case the new Revenue 
Act, which specifically limits the deduc- 
tions the income tax authorities will allow 
for depreciation and depletion, will bring 
about some alteration in these charges. 
Should this law work to reduce the large 
reserves regularly set aside by the oil 
companies, and that was the intent of the 
framers of the bill, reported earnings, and 
incidentally federal taxes will be higher. 
But the shareholder will not find his 
position improved by these higher re- 
ported earnings for the same funds will 
not be available later for the replacement 
of his depreciated and depleted property. 

Much more solid are the income gains 
arising from recent refinancing operations. 
Since 1930 the oil companies have cut 
more than $200,000,000 from their funded 
debt and, in addition, have taken ad- 
vantage of the low interest rates now pre- 
vailing to reduce the charges on much that 
remains outstanding. These _ savings, 
more important in 1934 than in 1933, will 
become even larger when their full effect 
is felt during the coming year. 

Typical of the many recent financial 
changes was the calling by Socony- 
Vacuum Oil Co. of two bond issues of its 
subsidiaries totaling $28,000,000. All but 
$1,000,000 of this amount, which the 
company will take from its treasury, 
will be obtained from bank loans at sub- 
stantially lower interest rates. Similarly, 
Standard Oil Co. (N. J.) has called $90,- 
000,000 of its debenture 5s, the entire 
issue, and intends to raise this amount 
partly by bank loans, partly from a new 
issue of debentures and partly with cash 
from its treasury. And Sun Oil Co. has 
retired some $7,500,000 of its 514s and 
issued in their stead $6,500,000 334 per- 
cent debentures with a resultant saving to 
the common stockholders of about 11 
cents a share. 
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Amerda Corp....... 
Anglo Persian Oil Co., Ltd... .. . 
a ee 
Barnsdall Corp....... 


British Cont. Oilfields, Ltd... .. 


Burmah Oil Co., Ltd........... 
are 
Consolidated Oil Corp......... 
Continental Oil Co............ 
Creole Petroleum Corp......... 
Gulf Oil Corp. of Pa........... 
Houston Oil Co. of Texas. . ; 

Eeaportial OM, Led............:. 
Maracaibo Oil Exp. Corp...... 

Mexican Petroleum Co., Ltd. .. 
Mid-Continent Pet. Corp....... 
I 5 os oc os ara win bse 
RCA «5x es sic sieeindvinrs 
ee ere 

Royal Dutch Co... ... 
Shell Union Oil Corp.... . 


Socony-Vacuum Corp......... 
Stand. Oil Co. (Cal.)........... 
Stand. Oil Co. (Ind.). . . na 
oe le eS ee 
Trinidad Leaseholds, Ltd... .... 
Humble Oil & Ref. Co... . 
Stand. Oil Co. (Ohio). . 
RLS Ss ox an sed doameneed 


Texas Corp. enna: a ietie 
Tide Water Ass. Oil Co.......... 
Union Oil Co. of Cal... . 

Venezuelan Petroleum Co...... 


Earnings Per Common Share 





1934 
Estimated Reported 

Full Year 3rd qu. 2nd qu. Ist qu. 1933 1932 
$2.75 $.46 $1.10 $.57 $ .50 $1.48 
45° _ sats i -40° 278 
2.65 .90 89 23 2.46 1.45 
nil D.25 02 05 D.36 0 =6D.37 
nil D.12. ~D.23 
-90° 1.05° -76° 
D.70 rr v D.50 D.64 
30 not reported D.05 -02 
1.40 43 25 25 18 D.30 
81 - 2 59 .30 
3.60 not reported D2.51 -60 
nil D.18 05 -04 D.93 -D1.31 
-60 53 55 
nil D.01 D1.87 
nil 3 D10.71 D13.98 
-90 -20 43 -16 D.95 D1.12 
55 12 17 09 D.53 58 
1.50 1 43 17 36 19 
05 not reported D.53 D.64 
no basis for estimate P ) ey f 
-20 07 D.11 D.05 D449 OD.12 
1.20 not reported 71 17 
1.15 45 31 25 58 1.07 
1.25 not reported 1.12 1.04 
1.60 not reported 97 01 
10.63° ae 75° -76° 
3.15 not reported 2.32' 5.01 
nil not reported D1.89 D2.41 
4.50 (6 mos.) 3.67 2.26 

2.03 

1.40 not reported D.05 = D.22 
50 17 06 08 61 12 
55 32 D.05 ll 45 73 
nil D.01l = D.02 


' Stock split 4 for 1—1930. 
2 Stock split 2 for 1—1930. 
3 Standard Oil (N. Y.) only. 
‘Stock split 3 for 1—1933. 


1931 
$D2.22 
18° 
19 
D1.45 
D.86 
-69° 
D.37 
D1.63 
D2.54 
D.65 
D5.23 
D.81 
-68 
D1.38 
D15.51 
D2.67 
D1.92 
D1.34 
D.52 
-74 
D2.23 
D.13 
1.11 
1.04 
34 
D.02° 
-93 
2.34 
1.64 


D1.01 
D1.75 
D.95 


1930 
$4.64 
83° 
1.02 
2.27 


1.35° 
D.58 
1.77 
05 
-26 
35 

1.02! 
-72 
3.09 
-80 

1.21? 
71 
18 





~ 
tf 
1929 1933 1932 

$3.11 308,444 1,147,207 
81 £2,141,794 £1,805,345 
6.20 6,556,377 3,918,021 
3.19 D1,942,635 D847 ,072 
$820,425’ 672,234 
2.15 £1,444,648 1,052,760 
; $D1,100,521 D1,408,359 

2.82 133,580 1,108,046" 
1.90 872,692 1,144,133 
41 $4,106,099 2,075,404 
9.83 D11,386,387 2,743,492 
4.78 1D487,178 1901 ,648 
99 =$14,101,561' 14,713,237 
$D3,290 1D603,640 
11.13 $D3,953,219 D5,434,002 
4.10 D1,766,438 D2,081,900 
5.14 D130,016 7,242,981 
5.19 1,500,695 775,766 
1.52 455,203 109,316 
3.33 30,546,306 28,303,692 
1.26 14,240,965 660,076 
2.32 22,545,461 5,320,282 
3.63 7,540,903 13,994,992 
4.66 17,674,351 16,558,282 
4.75 25,084,801 282,865 
1.19% £196,750" £197,793 
10.94 20,847,818 14,896,613 
6.62 D823,357 D1,206,361 
5.62 6,971,844 4,198,046 
4.91 D491,004 D2,161,841 
1.73 7,265,300 4,718,694 
3.56 1,954,279 3,211,084 
19 $D19,366 D50,882 
§ Dollars per share on basis If =$5 


711 months to December 31, 1930. 
817 months to December 31, 1930. 
® Year to July 31, 1929 


Net Earnings 


1931 1930 
D1,701,648 3,961,476 
1,516,773 3,098,361 
513,750 2,742,683 
D3,268,637 5,130,891 
D189,689 167,791 
957,620 1,856,013 
D822,336 D1,289,944' 
22,010,173" 12,026,424 
D12,045,575' 225,598 
14,510,466 1,665,045 
D23,658,865 10,619,334 
1D356,484 1,655,337 
18,226,895 19,020,360 
1)446,509 
16,131,724 2,374,561 
194,962,411 1,493,057 
D9.334,136 10,630,015 
D5,576,409 3,040,630 
470,178" 2,617,748" 
27,916,648 90,836,415 
D27,008,310 15,095,574 
11,169,248 
14,539,593 37,675,301 
17,596,396 46,371,438 
8.704.758 42,150,663 
aa D£6,721" 102,597"" 
2,765,092 18,083,491 
2,359,173 3,724,326 
3,107,147 7,745,484 
D9,954,478 = 15,073,303 
15,818,671 8,750,914 
D4,155,150 9,604,997 
104,512 291,129 
00. 
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Oil Companies’ Financial Record 


Depreciation and Depletion 


‘ la 
1929 1933 1932 1931 
2,758,900 1,880,759" 1,853,401" 2,070,551" 
eee dese sisted  wteuiodaad 
17,332,417 10,176,940" 9,987,895" 11,286,694" 
7,205,162 2,121,365" 2,169,990 3,745,352 
Pe ctisssas. Sadecene,  ‘«amumatens 
2,767,461 
16,599,037 18,684,281 17,448,018 26,078,876 
9,028,661 4,731,972 9,355,580 11,171,729 
2,434,189 aid) Sariaaktkate Ne el anes 
44,524,796 32,609,405 34,848,692 37,886,589 
1,731,469 1,608,636 1,634,348 1,626,501 
Pe  Gevenets  ¢ubiubae  tamtbierd 
6,051,518 ala 
7,612,696 3,818,819 3,521,844 3,942,915 
12,347,649 6,731,260 5,818,087 7,062,455 
13,212,592 16,522,029 15,549,733 16,542,351 
6,539,531" 7,108,120 6,591,176 5,648,299 
126,471,392 , caidas i teatenes ‘5 
17,573,249 24,101,694 24,719,936 31,740,112 
36,747,989" 38,763,437" 47,243,401" 
16,633,490 =17,143,177"" 17,341,913” 18,023,323*" 
78,499,754 29,152,991"! 34,177,9642' 49,463,146?! 
120,912,794 112,006,572”? 111,334,473? 109,823,976” 
313,167'" oer pie eae 
32,535,080 15,736,536" 19,339,39572 18,125,427 
4,202,384 2,621,679" = 2,955,30872 3,255,919 
8,242,492 6,277,921 5,957,318" 6,227,364" 
18,318,072 33,004,255" 34,493,342" 38,520,433" 
14,000,689 13,185,100 12,218,859 13,663,011 
15,019,636 6,665,512" 6,917,664" 7,010,804" 
371,630 ........ 


° Years ended June 30th. 





New York shares. 
? Florins. 
311 months ended Dec. 31, 1932. 


1930 
4,217,494'6 
10,844,127" 
4,234,596 


22,541,605 
11,294,061 


4,812,259 

5,920,378 
13,066,004 

5,708,419 
31,784,266 
38,833,587" * 
19,330,007” 
54,642,760?! 
84,221,403” 


22,022,421?" 
2,426,408 *° 
6,676,907?" 


36,203,053” 
12,500,924 
9,145,368'° 








Net Working Capital 





ft I 
As of December 31 
1929 1933 1932 1931 1930 1929 
4,241,663" 4,942,424 7,328,270 6,762,882 10,081,790 7,877,565 
10,153,852 40,015,137 34,945,032 35,285,503 45,347,796 54,655,991 
4,436,473 3,760,360 2,915,649 3,692,338 5,120,482 8,214,262 
20,506,111 92,983,006 101,923,567 119,056,353 63,637,054" 43,260,860?! 
12,028,313 29,628,797 27,277,386 23,422,822 37,590,225 51,943,896 
44,066,149 90,174,574 96,748,097 90,285,852 113,210,751 117,031,97 
2,351,811 922,870 380,375 927,725 1,990,082 1,557,661 
5,877,438 14,823,082 14,034,086 14,979,311 17,996,318 21,120,562 
3,989,143 32,438,578 27,942,773 26,730,636 38,093,212 38,011,770 
7,947,998 19,652,148 13,579,709 5,910,545 14,058,327 19,208,894 
9,690,068 12,804,584 12,866,310 14,465,130 16,261,106 27,395,540 
50,478,787° 56,784,051 59,651,205 70,281,199 73,469,523 105,005,136 
41,836,522"? * 208,663,144 238,259,829 258,102,458 200,299,809° 179,559,322° 
21,089,201 85,290,291 80,711,983 80,866,335 93,707,447 102,240,796 
not stated 192,298,852 203,452,389 214,897,729 216,495,360 143,384,951 
79,543,05922 404,177,197 447,151,246 585,238,363 561,892,797 613,078,798 
21,933,720 46,952,934 45,123,590 66,295,168 79,992,770 70,838,027 
1,845,735" 10,600,970 10,468,981 11,383,276 12,844,650 10,569,003 
5,465,872" 18,084,678 17,193,195 16,088,390 14,705,077 13,695,250 
31,928,218" 126,073,698 133,426,319 155,486,505 197,693,509 232,133,942 
12,522,082 46,197,023 37,765,929 43,313,116 57,089,432 51,545,350 
14,813,953" 42,640,151 45,739,876 47,675,448 61,089,549 58,293,742 


*13 months ended Jan. 31, 1932. 


\“ Fiscal year ended March 31 of following year. 


‘6 Including drilling expenses. 
7 Including lease amortization. 








tf 
1933 1932 

£4,850,000 £5,045,00 
14,046,793 14,070,79 
£4,000,000 £4,000,00 
$10,000,000 10,000 ,00 
51,159,800 57,719,70 
7,450,000 8,726,00 
102,462,863 110,463,19 
9,890,000 10,490,00 
28,128,000 31,326,50 
30,500,000 32,500,00 
F 100,007,905 100,011,65 
79,636,500  91,141,50 
82,458,500 86,552,50 
125,000 31,905,50 
179,398,236 207,245,00 
18,950,000 18,950,00 
10,541,000 11,864,00 
100,525,000 107,400.00 
5,717,000 8,384,00 
26,687,100 31,609,14 


'8 No depletion. 
'9 Including development costs. 
»” Including amortization. 

2! Including lease amortization. 


7 Cash Dividends "7. 











Cussene Price High-Low ‘ 
Funded Debt \’ Annual To Dee. 1 
1932 1931 1930 1929 Rate 1933 1932 1931 1930 1929 1934 1933 1932 1931 1930 1929 
a eee 6 . )6=— $2.00 $2.00 $2.00 $2.00 $2.00 $2.00 5554-39 4754-18 2234-12% 23 -11%4 314-1644 4254-1714 
£5,045,000 5,240,100 5,435,000 5,304,500... 714% 714% 35% 15% GM 54s 4yd-ts 104d 3214-12% 217%- 854 2354- 854 51%4-1654 7774-30 
14,070,793 14,594,759 14,158,759 14,038,759 1.00 1.00 1.00 1.00 2.00 2.00 3514-211, 
eae eeiieaes 65,377 118,902 50 2.00 2.25 10 - 5% ll -3 7 -3% M4%-4 34 -55%% 49%-20 
ite ieee Sey hae ee SERS ee thie LL i aarveate 
£4,000,000 4,000,000 4,000,000 4,000,000 - 22Ye% 2G 1T%4% 22% 30% Ws3 d-T5s Ted eee cece ce vaca ees 
10,000,000 10,000,000 10,000,000 10,000,000 ane os eee are ia itn wink  —  teekGene | deaaeean ae ; , 
57,719,700 61,866,700 65,595,000 82,167,000 -42 50 2.00 2.25 u4y4- 7% 1534- 5 9 -4 15%,-44 32 -93%4 45 -21 
8,726,000 9,955,000 18,431,000 32,111,000 -50% 2234-153, 195%- 4%, 93%- 3% 12 -5 304.- 73%, 4744-18 
110,463,195 125,559,391 125,904,000 65,414,000 1.50 1.50 1.50 7634-493, 62 -24 4434-23 7514-2534 166% -58Y%, 209 -115 
10,490,000 11,090,000 11,694,000 7,275,000 2934-121, 7%-1% 5%-1% 144-3 11344- 6% 109 -26 
eee a 50" i 50 2.00 2.00 1434- 9% 16- 334 8%q- 3%, 16%-5 33 -1l  39%-22% 
mane ae” | een 45% 50 © .25—3.00% «2.75 15%- 8% 17%- 43%, 11 -5 19% 5% 32 -167 79% -6414" 
31,326,500 34,171,500 38,418,591 36,818,071 1.00 50 2.00 2.00 2034-1334 834- 4344 84-2 1654- 4 MYy-114, 47 -244% 
32,500,000 34,500,000 36,500,000 38,000,000 i. eae eet: 14%- 6Y% 155%4- 2% 6Y%- 2% U%- 3% 227Y%e- 75% 3034-20 
100,011,650 100,103,599 128,500,000 #........ 1L35NY 1.075 Cee Cotes ‘Jee sebeeisb. cESSE RR, ol MAREE BO ne 2 Skee Reaee 
91,141,500 117,440,500 125,501,000 126,334,500 ie ee are ae -70 1.40 11llZ- 6 1154- 4 B34- 242 1lWY- 24% + 25144-5% 3134-19 
86,552,500 995,427,843 98,321,191' 98,918,661" -60 30 -75 -65 1.60° 1.60° 19%%-121, 17 -6 124,- 54%, 26 - 83% 403%-1934' 4114-313,' 
ten hee | Actas denies 1.00 1.25 2.00 2.25 2.50 2.50 42%-26% 45 -1914 31%-15Y% 5134-23% 75 4214 81%-51% 
31,905,500 47,611,500 $7,575,500  ..... = 1.00 1.00 1.00 1.50 2.50 3.25 3234-234, 34 -17 25144-134% 3844-1314, 5974-30 63 -45 
207,245,001 173,442,017 169,014,083 170,132,83 1.25 1.25 2.00 2.00 2.00 1.875 5014-394 4712-2234 3734-197, 5212-26 847,434, 83 —48 
ate eee aceon eas 124%4% 15% 12%% 3% % 3% eae: ae, ee eer. ae ae 
18,950,000 42,944,000 43,801,000 44,618,000 1.00 2.00 2.00 2.50 2.00 2.00 1634-33, 10344-4044 54 -35% 72 -44%4 119 -574%, 128 -72 
ce ee 0 ae, 0 eee ue. 2.00 (2.50 2.50 2.50 281-121, 41-15% 30-15 62%-23 10814-4314 129 -60 
11,864,000 12,131,000 8,398,000 8,665,000 1.00 1.00 1.00 1.00 1.00 1.00 74-5112 59 -35 3974-2434 4514-2634 70 -39 8634-55 
107,400,000 115,000,000 116,000,000 118,135,000 1.00 1.00 1.25 2.00 3.00 3.00 2934-193, 30144-1034, 18144-9144 35%- 9%, 6012-2814, 7174-50 
8,384,000 11,140,000 13,859,000 16,541,000 ats mais A cas a eae 143%- 8 11344- 34% 554-2 9 -2y% 173%-5% 2312-10 
31,609,144 32,546,500 34,546,500 19,544,500 1.00 1.00 1.20 2.00 2.00 2.00 2012-1114 23%- 8142 154%- 7% 26 -ll 4974-2014 5534-4214 


ment costs. 
tation. 
nortization. 





2 Including amortization and retirement. 
23 Includes depreciation only. 

* Sinclair Consolidated Oil Co. only. 

% Paid to December 1. 


% $2.00 paid on old shares. 
7 Old Shares. 
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Practically every other major oil com- 
pany has made some reduction in the 
amount of its outstanding funded debt, 
many have also lowered their bank loans 
and a few have retired large blocks of 
preferred stock. 

In general, therefore, all these factors, 
higher prices, larger consumption, lower 
depreciation and depletion reserves and 
lower interest charges, have worked to lift 
the earnings per share that will be shown 
by the domestic oil companies in their 
1934 returns. In general, too, the in- 
creased world consumption and the 
slightly better level of world prices have 
served to raise the earnings of oil compa- 
nies incorporated outside of the United 
States. These organizations have profited 
to a smaller extent through the reduction 
in interest rates mainly because they have 
so little funded debt. They have gone in 
more for preference shares than for de- 
bentures and the stock is often more diffi- 
cult to retire. And it is doubtful if many 
of these foreign companies will greatly 
reduce their charges for depreciation and 
depletion. 

The common European practice of 
setting up hidden reserves that never 
appear in the balance sheet creates some- 
thing of an enigma to American analysts. 
European industrial concerns frequently 
dip into earnings to keep these reserves at 
a high level and often pay unrevealed 
losses out of these accounts. It is also 
common practice for companies operating 
in new oil fields to make unpredictable 
and seemingly excessive charges for ex- 
ploration, drilling and similar costs. 
Money taken from current income is 
freely plowed back into the property. 
Thus the reports of organizations outside 
the United States, while in perfect accord 
with correct accounting practices abroad, 
are on a little different basis from those 
within the United States and, in the ab- 
sence of interim statements, much more 
difficult to estimate. 

But known production in the various 
oil fields and known prices do make possi- 
ble an approximation of the earnings of 
most of the international oil companies 
within a fairly liberal margin of error. 
Only in cases, such as Royal Dutch-Shell 
group, where income is derived largely 
from the dividends of subsidiaries and 
where these dividends do not vary imme- 
diately with changes in the earnings of the 
underlying companies, it is impossible to 
find some basis of estimate. 

The past year also brought a little 
more cheer to those companies engaged 
in supplying the oil industry with its 
needed equipment. The unsettled condi- 
tions that existed during the preceding 
three years, when the great East Texas 
field was flush and crude could usually be 


purchased below the cost of production, 
hardly warranted large expenditures for 
the bringing in of new wells. But with 
federal control and the greater stability of 
prices that became evident late in 1933, 
the oil companies began to add to the 
geological crews in the field, began to step 
up the amount of drilling. These en- 
deavors to add to underground reserves 
found immediate reflection in the activi- 
ties of the makers of drilling equipment of 
all kinds. Profits soon replaced losses 
and, for the first time since 1930, most of 
these companies had earnings available 
for common dividends. 

The market for refinery equipment, 
too, was improved during the past year 
by the better outlook for the industry and 
by the development of new processes for 
the production of motor fuel and lubri- 
cants. Unfilled orders of most of the 
makers of this type of equipment were 
largely increased. But the time required 
to turn these orders into profits is a little 
too long to have had their greatest effect 
on 1934 earnings. Their influence will be 
felt more fully during the current year. 


The market for service station equip- 
ment, on the other hand, remained at a 
low ebb throughout the past twelve 
months. Retail marketing has been 
called the most overbuilt branch of an 
overbuilt industry and the oil companies 
do not seem anxious to add to their invest- 
ments in this field. A number of the con- 
cerns supplying gasoline pumps and 
similar equipment are undergoing reor- 
ganization presumably to enable them to 
operate profitably under these new condi- 
tions. 

With a good oil year behind them, the 
world’s major units are looking forward 
to an even better year in 1935. The 
international companies expect a further 
development of their respective areas and 
the American companies are sanguine of a 
more thorough checking of hot oil, a bet- 
terment of refinery prices and an elimina- 
tion of retail price wars. If these things 
can be achieved without resort to com- 
plete federal control, the way will be 
cleared for a complete recovery and earn- 
ings should approach their former normal 
level. 


British Companies Dependent on 


Ameriea 


Aany ATTEMPT to assess the profits of 
British oil companies must take account 
of the cardinal consideration that Britain 
is a consumer of petroleum products with- 
out being a producer. British oil under- 
takings produce abroad, and sell both in 
Britain itself and in overseas markets, and 
their financial experience during 1934 
must have been subject to widely varying 
influences such as the trend of tax and oil 
legislation in the countries where they 
produce, apart from price changes in 
countries where they dispose of their 
products. 

It is obvious therefore that no hard and 
fast rule can be applied in an estimate of 
financial results of the principal British 
oil concerns. 

Official views and dividend action are 
equally difficult to interpret as a guide to 
conditions during the past year. At the 
Lobitos meeting Mr. H. C. R. Williamson 
said that the Peruvian Company from 
which Lobitos draws its principal profits 
should do better in 1934 than in the pre- 
vious year. Sir John Cadman told Anglo- 
Persian shareholders that, while it was 
impossible to forecast the trend of general 
trade, the company’s business was in- 
creasing. The Burmah Chairman, on 


the other hand, dwelt on the keen com- 
petition in the Indian market owing to 
the sale of American, Russian and Rouma- 
nian surplus production. 

Recent oil dividend and profit state- 
ments also fail to disclose any definite 
business trend. Shell Transport and 
Anglo-Persian have both decided not to 
pay an interim dividend for 1934, but no 
definite deduction can be drawn from this 
fact, since no interim distributions were 
made for 1933. An unfavourable light on 
the position in the British market was 
thrown by the Trinidad Leaseholds an- 
nual report, made up to June 30, 1934. 
The figures showed that while products 
sold during the year totalled 952,798 
tons, against 865,151 tons in 1932-33, 
revenue declined by £72,195 to £430,679, 
and called for a reduction in the aggregate 
dividend from 15 percent to 12% percent. 
Shareholders were told at the meeting in 
November that results for the current 
year could be considered satisfactory 
“under existing circumstances.’’ Al- 
though British conditions are unfavoura- 
ble, possibilities of improvement in some 
overseas countries are suggested by the 
increase in the Anglo-Ecuadorian dividend 
announced at the beginning of December. 
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British selling prices, which are most 
likely to affect Anglo-Persian and Trin- 
idad Leaseholds among the principal 
British producers, were less favourable in 
1934 than in 1933. First grade motor 
spirit, for example, started 1933 with a 
retail price of 1s. 714d. per gallon, which 
persisted until May 17. It was then re- 
duced to 1s. 5d. but was raised to 1s. 6d. 
on November 3. Average price for the 
year, taken on a daily basis, was thus 
approximately 1s. 6.1d. per gallon. Start- 
ing 1934 at 1s. 6d., the price was cut on 
March 22 to ls. 5d., and that quotation 
has since remained unchanged. This 
gives an average of 1s. 5.2d. per gallon for 
the whole year, and the decline of practi- 
cally 1d. per gallon in 1934 against 1933 
naturally comes out of any profits made 
by producing companies. 

Against the lower level of British selling 
prices for oil products, however, there 


Will Afghanistan Oil Enter World Markets? 


must be set the increase in the consump- 
tion of practically all categories, which is 
indicated by an advance of 5,691,404 bbl., 
or more than 10 percent, in the total of 
imports of petroleum into Britain during 
the first nine months of 1934 compared 
with the corresponding period of 1933. 

It may therefore be assumed that on an 
average the profits of British petroleum 
companies for 1934 will not show any 
improvement on those for the preceding 
year, although they may not fall far short 
of the 1933 figures. 

Fluctuations in Stock Exchange values 
for oil shares during the past year have 
been disappointing. Under the influence 
of hopes of effective control of the United 
States petroleum industry, prices rose 
substantially until the March cut in 
British motor spirit prices was announced. 
This administered a shock to confidence 
from which the market has not recovered. 


v 


A Valid Concession Covering the Development of 


the Petroleum Reserves of Afghanistan is said by 


a San Francisco Attorney to be Presently in Force 


and Exploitation May Start Soon. 


Devevormenr of large reserves of petro- 
leum in Afghanistan would, if this oil became 
available, add a new and potent factor to the 
Far Eastern petroleum situation. But do 
such reserves exist in that country and could 
they be made available? The facts on which 
the accompanying article is based were sup- 
plied to World Petroleum by parties actively 
interested in the concession. As _ consti- 
tuting an unusual and possibly important 
development it is published herewith: but 
the accuracy of the statements involved is 
not guaranteed by World Petroleum. 


Possismity for development of pe- 
troleum in Afghanistan is again receiving 
consideration following announcement 
that a concession granted a California 
attorney several years ago is considered 
as still in effect by the present Ameer. 


This concession is said to be controlled by 
Harry Gottesfeld, an attorney residing in 
San Francisco. Gottesfeld, who was re- 
tained as legal advisor in the United 
States to the government of Ameer Aman 
Ullah Khan in 1926, has recently been in 
conference with interests on the Pacific 
coast, looking toward preliminary work 
under the concession. 

After the Afghanistan concession was 
granted a number of events occurred, 
including the abdication of Ameer Aman 
Ullah Khan, and the world-wide depres- 
sion, which resulted in its not being acted 
upon. Time was an element of the con- 
cession and the periods fixed for com- 
mencement of research and development 
work have elapsed, but, according to 
Gottesfeld there has never been a can- 
cellation of the contract by the Afghan 
Government. 

Plans are being worked on at present 
for a group of American engineers and 
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Failure of United States measures to 
check over-production has been another 
adverse factor, since the American posi- 
tion has seriously affected the selling 
prices of British companies, in whatever 
market they operate. 

Share prices are not likely to receive 
any stimulus from the 1934 results, and 
current conditions of market inertia will 
probably persist until conditions in the 
United States improve. Meanwhile, 
British oil companies generally, including 
all the major concerns, enjoy the advan- 
tage of sound and conservative finance, 
and are equipped to obtain early benefit 
from recovery in selling prices. Definite 
evidence of a real improvement in the 
American position, whether by the decline 
of flush fields or by the application of an 
effective check on production, would un- 
doubtedly be reflected in a sharp upturn 
in oil share prices in London. 


geologists to visit the district included in 
the agreement under the general con- 
cession pertaining exclusively to the 
development of petroleum. 

New complications are at hand, how- 
ever, again bringing time into the picture 
as an important element, for reports have 


Harry Gottesfeld 
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been current that other sources are now 
showing an active interest in the affairs of 
Afghanistan. 

Attorney Gottesfeld says that the 
character of the Afghan is similar to that 
of the American in so far as it concerns 
his love of liberty and personal inde- 
pendence. He says that only by giving 
full consideration to this, and the battle 
Afghanistan has carried on for centuries 
against Russian aggression on the North 
and, since Clive was in India, against the 
British on the South, can the admiration 
of these upstanding fighters for the 
United States be understood. The Af- 
ghanistan government, he says, is con- 
fident that development of natural re- 
sources, highway systems, industries and 
establishment of schools can best be ob- 
tained with the aid of American capital, 
and this without danger of sacrificing 
territorial, political and religious inde- 
pendence. 

This agreement by a group of Ameri- 
cans to undertake the development of 
resources in remote Afghanistan says 
Mr. Gottesfeld had its inception in an 
acquaintance between himself and a 
representative of the Asiatic state, who 
in 1926 was in California in the interest 
of agricultural development in his coun- 
try. The Afghan had an idea that 
students from his country might come 
here, take up land and work it under 
guidance of the extension service of the 
university and become thoroughly ac- 


Originalagreement 
for the develop- 
ment of natural 
resources in Af- 
ghanistan by 
Americans, signed 
at Paris in 1927 and 
held by Mr. Gottes- 
feld of San Fran- 
cisco. The oil con- 
tract was made 
under this conces- 
sion. 
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quainted with American methods before 
returning to their native soil. The plan 
included a colony with a rotating popu- 
lation. Gottesfeld was retained to in- 
quire in the legal phases of the matter and 
advised that Afghans are prohibited from 
owning land in California (Mr. Gottesfeld 
suggested an alternative plan which is 
now being followed by the Afghan gov- 
ernment). He became well acquainted 
with his client and made a tour of the 
country with him. 

Discussion of the entire situation in- 
cluding the national aims of the people, 
problems confronting them as a result of 
an age old propaganda portraying the 
Afghans as a murderous people because 
they have fought to death against foreign 
aggression and have been quick to check 
every scheme or subterfuge on the part 
of those seeking domination, resulted in 
Gottesfeld being asked to submit a plan 
for national development of Afghanistan. 
This was forwarded to the Ameer to- 
gether with catalogues and detailed 
reports on American industry. 

The Ameer had sought to visit the 
United States in person during the 
Harding administration but as the neces- 
sary invitation was not forthcoming from 
the President, the Ameer decided to visit 
European countries. 

In Paris in 1927 an agreement of wide 


scope covering the development of Af- 
ghanistan with the aid of American 
capital was entered into between the 
Afghan government and Gottesfeld. This 
included the development of all natural 
resources including petroleum, and re- 
sulted in a flurry among those holding or 
seeking concessions in the Persian oil 
fields. It is claimed according to the 
Attorney that the field in Persia extends 
across the Afghan-Persia border and that 
the activity on the Persian side results in 
draining oil from Afghan formations, 
where only crude native development 
recovers but a fraction of possible 
production. 

Returning to New York at the time the 
former Ameer was visiting several Euro- 
pean capitals, Gottesfeld and his asso- 
ciates were advised to make a special 
agreement under the general concession 
covering development of petroleum. This 
was done. At that time American and 
Anglo-Dutch interests were not in agree- 
ment and it seemed that the Afghan oil 
concession might be financed at once, but 
the big companies reached an accord and 
the matter was put aside by the American 
oil company, says Mr. Gottesfeld. 

Under the special oil concession which 
is some 20 pages in length, written in 
English and Afghan in adjacent columns 
it is specified that the holder shall have 
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the exclusive right to prospect for petro- 
leum in Afghanistan for a period of 50 
years. The royalty to be paid the 
government to be 6 percent in kind or in 
American exchange and to be based on 
the price of oil at Liverpool, less cost of 
transportation. An additional 2 percent 
to be paid on exports of products refined 
from Afghan petroleum. 

It is expressly stipulated that all persons 
entering Afghanistan in connection with 
this concession are to be American 
citizens. 

Provision is made for purchase of oil 
by the government, this oil not to be 
resold in competition with the Trading 
Company. It is stipulated that at the 
end of the 50-year period all wells, re- 
fineries and other property pertaining to 
the petroleum industry under the con- 
cession, become the property of the state. 
The state also retains the right to redeem 
all this property at the end of thirty 
years at a price to be fixed by a board of 
survey. 

Of the capital required 51 percent is to 
be furnished by citizens of the United 
States and 49 percent by Afghanistan. 
Profits are to be shared on a like basis. 

Special provision is included against 
the sale of the concession or any interest 
in it to nationals of countries other than 
the United States. 


Oil from Coal Costly to British Industry 


Besides Depriving Treasury of Revenue and Jeop- 


ardizing British Petroleum Investments of £141,- 


000,000 It Penalizes Engineering and Shipping 


Industries—Coal Owners’ Coolness. 


Bauinss oil legislation enters a new 
phase with the beginning of 1935, which 
will see the full operation of the Hydro- 
carbons Oil Production bill. The policy 
which this measure expresses is already 
leading in a direction likely to inflict 
considerable damage on a number of im- 
portant industries. 

Desire of the British government to 
assist its languishing coal industry is un- 
derstandable. To support it the usual 
plea that a domestic supply of light oils is 


necessary for the national defence has 
been brought into play. From the eco- 
nomic viewpoint, however, the coal and 
petroleum policy adopted is open to 
serious objections. 

Discriminatory taxation of fuel oil en- 
tering Great Britain designedly works to 
give coal an advantage in competition 
with oil. The Hydrocarbons Oil Produc- 
tion bill supports competition of an 
equally uneconomic kind from oil pro- 
duced from indigenous coal. 


Passed in February 1934, the bill 
guarantees a duty preference of not less 
than 4d. per gallon on light oil produced 
from British coal, peat or shale over a 
period of nine years. Arrangements have 
been made whereby no duty will be 
charged for the present on motor spirit 
produced from domestic coal. There is, 
thus, a preference of 8d. per gallon over 
imported spirit. If petrol taxation re- 
mains unchanged, and no duty is imposed 
on British coal spirit, this position could 
be maintained for 414 years, consequently 
giving the equivalent of a preference of 
4d. per gallon over nine years. The 
effect of the bill is that, in any case, the 
equivalent of a 4d. per gallon preference 
for nine years will be given to producers of 
motor spirit from British coal. 

In consideration of the encouragement 
extended by the Act Imperial Chemical 
Industries Ltd. undertook to construct a 
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big coal hydrogenation plant at Billing- 
ham-on-Tees. A production of 30,000,- 
000 gal. of motor spirit per annum was the 
initial design of the company, and the 
plant was planned to come into operation 
at the end of 1934. It is not now expected 
that full production will be reached until 
the coming spring, but Sir Harry Mc- 
Gowan, chairman and managing director 
of the company, announced recently that 
an annual output of 45,000,000 gal. in- 
stead of 30,000,000 is expected. 

Patents on the process employed are 
held by International Hydrogenation 
Patents Company Ltd. registered some 
three years ago to effect a fusion of in- 
terests between major American, British 
and German interests, all following the 
same lines of research. In addition to 
Imperial Chemical Industries, Standard 
I.G. and the Royal Dutch-Shell Group 
are interested in the patents which cover 
hydrogenation in all countries outside the 
United States and Germany. The oil 
industry has not been lagging in the de- 
velopment of hydrogenation and the 
Jersey Standard has spent huge sums on 
experimentation, which so far show the 
process a costly one, even when hydro- 
genating crude oil. 

That very considerable hopes of a wide 
expansion of coal hydrogenation are en- 
tertained is evident from many official 
statements since the bill was passed. 

Sir Harry McGowan, in the speech 
already quoted, said he visualised the 
time when hydrogenation units would be 
in existence throughout the country. 

Referring to the JI.C.I. Billingham 
plant, the Secretary for Mines says in his 
annual report for 1934: 

“It has started a new development of 
considerable magnitude in the production 
of oil from coal, which, if successful, 
offers possibilities for the production 
from coal of a material proportion of the 
imported petrol at present consumed in 
the country.” 

A similar line was taken in the recently 
issued reports of the four commissioners 
who inquired into the possibilities of im- 
proving conditions in the depressed areas 
of Great Britain. Emphasis was laid in 
these reports on the prospect of absorbing 
labour by the installation of coal-oil 
production plants. 

Under the stimulus of official encourage- 
ment and the guaranteed rebate, great 
activity has developed recently in formu- 
lating and extending schemes for produc- 
ing motor spirit from coal, apart from the 
I.C.I. undertaking. Coal-oil companies 
have been in existence in Great Britain 
for something like thirty years, although 
up to the present they have not been 
financially successful. 

The oldest of the existing concerns now 


engaged in planning increased output is 
Motor Fuel Proprietary, Ltd. Formed 
in 1909, this company now announces 
that it has changed its name to Coal and 
Allied Industries Ltd., and has developed 
a new and unique coal and oil carbonising 
process. A site has been secured in the 
same area as the I.C.I. plant, and the 
company proposes to erect an installation 
which it claims is capable of handling 500 
tons of coal a day and producing 27 gal- 
lons of light oil from each ton of coal. 
The annual output of this plant should 
therefore be about 4,000,000 gal. The 
directors anticipate that the demands for 
the company’s products will call for the 
immediate erection of further plants of 
similar capacity. 

Another active undertaking is the Na- 
tional Coke and Oil Company, which has 
a plant at Cannock for the treatment of 
150 tons of coala day. According to this 
company’s figures, 18 to 20 gallons of 
motor spirit will be produced from each 
ton of coal consumed, and the plant is 
planned for a daily output of 3,000 gal. 
Preparations are being made by this com- 
pany for the erection of six similar plants 
in other centres, and this amount may be 
increased later. On the basis of only 
seven plants, the company’s projected 
output is over 6,000,000 gal. a year. 

Plant extensions are also being planned 
by Low Temperature Carbonisation Ltd. 
a company which was formed in 1919, 
and which is now finding the outlook for 
its products so improved by the govern- 
ment preference that it is extending the 
scope of its operations. 

In the accompanying table the pro- 
jected output of these companies is con- 
verted into barrels, a reasonable estimate 
being made for the potential production 
from the Low Temperature Carbonisation 
and other plants. 

Since British imports of motor spirit 
for 1933 amounted to 30,760,045 bbl. the 
total of coal-oil production in sight at the 
moment amounts to little more than 5 
percent of imports. The fact remains 
that the initial production of 30,000,000 
gal. equivalent to 857,143 bbl. on which 
the coal-oil preference was based has 
already doubled, first by the projected 
additional output from I.C.I., and then 
by the other schemes encouraged by the 
government’s action. It is evident more- 
over, from statements made in various 
quarters that present definite plans will 
not be far advanced before further ex- 
tensions to coal-spirit output will be 
planned, either by those responsible for 
present proposals or by others attracted 
by the government guarantee. 

There is danger that a position will be 
reached within a short time when the 
British government will be losing a serious 


amount of revenue in tax rebate, and at 
the same time will create a fresh vested 
interest composed of the coal-oil producers 
who will be able to operate only by reason 
of the guaranteed preference. Experience 
shows that advantages given in this way 
to enterprises incapable of self-main- 
tenance, create a continual demand for 
fresh assistance and relief. 


Projected Annual Output of Coal Oil in 
Great Britain 





Barrels 
Company (Approximate) 

Imperial Chemical Industries 1,285,000 

Coal and Allied Industries 115,000 

National Coal and Coke 170,000 
Low Temperature Carbonisation and 

other plants. 150,000 

Total 1,720,000 


Meanwhile, the loss of tax revenue 
which the government already has in 
sight is beginning to mount, although the 
Prime Minister when speaking on the 
Hydrocarbons Oil Production Bill, de- 
scribed the cost of the preference as 
trifling from the revenue standpoint. 
All the plants at present planned will 
participate in the preference, and on the 
basis of existing plans alone, and the 8d. 
per gal. preference at present operative, 
the loss of revenue will be £2,000,000 a 
year for at least 4% years. This is a 
substantial sum in view of the universal 
ery of overtaxation in Britain. A point 
not to be overlooked is that as lubricating 
oil cannot, at present, be produced from 
coal it may result in higher lubricating oil 
prices due to unbalanced refining abroad. 

Far more serious than the loss of rev- 
enue to the government is the loss which 
British firms and individuals must suffer 
through the development of the govern- 
ment’s new oil policy for assisting coal at 
the expense of imported petroleum. 

There are in Great Britain over 200 en- 
gineering works that manufacture among 
other products some form of equipment 
for the petroleum industry. One under- 
taking, employing over 300 workmen 
and staff, and in which the British 
government itself has an indirect inter- 
est, is engaged on practically nothing else 
but oil well drilling machinery. A very 
considerable proportion of the oil equip- 
ment produced in British engineering 
works is shipped abroad, and goes to 
swell the volume of British exports which 
are a vital factor in the country’s economic 
position. For instance, over £2,000,000 
in materials, labor and equipment for 
the Iraq pipeline has been spent in Great 
Britain during the past three years. 
The government’s policy is designed to 
check the import into Britain of products 
that are partly the result of oil equipment 
manufactured in Britain itself. Equally 
important, from this standpoint, is the 
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construction of tankers in British ship- 
yards. 

The following table of tonnage regis- 
tered and under construction in Great 
Britain and Ireland at the end of June, 
1934, illustrates the importance of tankers 
to British shipping, shipbuilding, marine 
engineering and allied industries. 


Oil Tankships Registered and Building in 
Great Britain 


Tonnage 
Tonnage under 
registered construction 
(Gross tons) (Gross tons) 
MG bat heeckanbe eons 17,630,000 587,142 
Of which tankers........ 2,211,000 101,500* 


Percentage of tankers in 
world tonnage........ 12.5 17.3 


* (Cost £20,000,000) 


Tanker tonnage, employing a large 
number of British officers and crew, and 
contributing to British invisible exports 
by attracting freights, represents an 
important part of the British mercantile 
marine. An even more important place 
in the picture of the British shipyard 
industry is occupied by tank-ship building. 
This section of the shipbuilding industry 
builds not only for British companies but 
for international undertakings. Tanker 
construction not only provides direct em- 
ployment for ship-yards, but gives a large 
amount of work to steelworks and engi- 
neering shops. Home produced coal-oil 
must consequently affect British ship- 
building and steel centres accordingly. 
As a partial offset to this loss, the new 
coal-oil plants will provide a certain 
amount of work, but, as presently will be 
discussed, very little additional employ- 
ment will be found for coal miners. 

The aims of the Hydrocarbon Oil 
Production bill seem to overlook the fact 
that out of the 1s. 5d. for which a gallon 
of motor spirit is sold in Britain, only be- 
tween 24d. and 314d. actually goes out of 
the country, and that, while Britain is 
undoubtedly an important market for 
petroleum products, the domestic and 
international oil companies supplying 
those products are themselves valuable 
customers of British industry. Even of 
the 3d. remitted abroad for petrol pur- 
chased a considerable part finds its way 
back into British pockets, since there are 
several thousands of Britons employed 
abroad in the search, production, refining, 
transport and marketing of petroleum. 

Dividends to thousands of British share- 
holders of oil companies, as well as salaries 
and wages, come out of payments made 
by Britain for imported oils. The Bank 
of England, in its Statistical Summary for 
September, 1934, computes the nominal 
capital of United Kingdom investments 
in the petroleum industry at £141,000,000. 
A substantial part of this investment 
looks for its remuneration to the export 


of products to Great Britain, and every 
barrel of international oil kept out of the 
British market, if it does not directly 
reduce the sales of a British company, 
goes to increase competition on the world 
markets to the detriment of British oil 
concerns producing and selling overseas. 

A careful examination of recent views 
on the subject suggests that the advan- 
tages of the government’s policy are by no 
means substantial. Expert opinion en- 
tertains grave doubts as to the economic 
utility of hydrogenation, and the coal 
industry itself has no use for low-tempera- 
ture carbonisation. 

The view expressed by Sir Richard 
Redmayne in his presidential address to 
the Institute of Civil Engineers, when he 
said that hydrogenation is at present 
applicable to treatment of tar rather than 
the direct treatment of coal, typifies the 
uncertainty of expert observers on the 
value of current coal-spirit plans. 

It is evident from the official estimates 
of the results of hydrogenation, that it is 
an expensive method of using coal. Dis- 
cussing prospects of the process the 
British Prime Minister said that the I.C.I. 
plant would utilise 350,000 tons of coal 
per annum. As then planned, the plant 
was to produce 30,000,000 gallons of 
spirit, and it is therefore evident that the 
loss of revenue at 8d. per gallon would be 
£1,000,000. On this basis, each ton of 
coal used would cost the government over 
£3 in tax rebate, against a pit-head price 
of about 12s. per ton of coal. On the face 
of it, therefore, hydrogenation is a costly 
method of assisting the coal industry. 

Mining industry views of the industrial 
effect of the government’s policy were in- 
corporated in the report of one of the 
Commissioners on Depressed Areas, both 
owners and miners stating categorically 
that they were not favorably disposed 
towards low temperature carbonisation. 
Opposition of the coal industry is not 
difficult to fathom, since carbonisation of 
one ton of coal by the low temperature 
processes means about 15 ewt. of smoke- 
less fuel being placed on the market in 
direct competition with coal. 

The heating value of this smokeless fuel 


Tue Irish Free State Government has 
already made some progress in its plans 
for having the oil requirements of the 
state supplied by domestic refineries. 

Following an intimation that the Min- 
ister for Industry and Commerce was 
prepared to consider applications for the 
setting up of refineries in the Irish Free 
State, one application has already been 
granted and a refinery is being established 
in Haulbowline Island by the Cork Har- 


received the following comment from 
Col. W. A. Bristow, chairman and manag- 
ing director of Low Temperature Carbon- 
isation Ltd., in a speech at the General 
Meeting of the Smoke Abatement Society. 

“The calorific value of some of these 
so-called low temperature fuels (I say 
‘so-called’ because they give the highest 
temperatures), is as high as 14,300 
B.T.U.’s per lb.—as good as, or better 
than, first-class house coal. It follows 
therefore, that the whole of the increased 
radiation efficiency is enjoyed by the 
consumer.” 

This, and similar statements by the 
smokeless fuel manufacturers who distill 
coal-oil at the very same time, show the 
fallacy behind the British Government’s 
policy. While they are assisting the 
extension of plants to produce motor 
spirit from coal, the owners of those 
plants are extolling the value of simul- 
taneously produced smokeless fuel which 
is to oust household coal from the market. 
Naturally, the coal industry sees no ad- 
vantage in selling coal to low temperature 
carbonisation concerns which rely for a 
large part of their revenue on the sale of a 
manufactured fuel entering into direct 
competition with coal. This aspect of 
the relations between coal-oil and coal 
probably was inadequately understood by 
the government before it embarked on its 
policy. 

As it stands, this policy will have un- 
fortunate reactions on important British 
industries; will create unnecessary eco- 
nomic disturbance; deplete the national 
tax revenue, and may even antagonise 
some of Britain’s overseas customers. 

At present the petroleum industry con- 
tributes enormously to the government’s 
revenue. In addition to paying very large 
amounts in income-tax, it acts as a tax- 
collector without charge, collecting and 
handing to the Treasury the sum of 8d. 
on every one of the hundreds of millions 
of gallons of petrol sold annually. Surely, 
in view of the petroleum industry’s big 
contribution to national revenue and 
trade, it deserves equal treatment with 
competing products. More than that it 
does not ask. 


bour Oil Wharves, Ltd., for the refining of 
about 3,000,000 gallons of crude oil per 
annum. This represents only about one 
tenth of the total requirements of the 
state. 

The nature of concessions to oil com- 
panies is not disclosed, but it is understood 
that the Minister is prepared to give 
adequate protection to oil companies pro- 
ducing in the Free State for the Irish 
market. 
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Geology 


the OKlahoma City Field 


Second of a Series of Articles Dealing with Geology, 


Production, Reserves and Economy of the More 


Important U. S. Oil Fields. 


Tie OKLAHOMA CITY field, in Okla- 
homa County, Oklahoma (T.11N., R.’s 2 
and 3W.), located in part within Okla- 
homa City, is an outstanding example of a 
competitively drilled and produced oil 
field with the attendant great waste of 
crude oil, of natural gas and of capital 
employed in the development. Discov- 
ered on December 4, 1928, Oklahoma 
City rapidly developed into a major oil 
field and at this time is the largest single 
field in the northern Mid-Continent dis- 
trict, including the states of Oklahoma 
and Kansas. Up to November 1, 1934, a 
total of 1,128 wells have been completed 
in the Oklahoma City field, producing to 
that date 247,392,000 bbl.; while a re- 
coverable reserve of about 95,000,000 bbl. 
is estimated to be still available. The 
outstanding features of the Oklahoma 
City field are: 1. its discovery on the 
strength of surface geological work; 2. 
depth of 6,500 ft., to the producing forma- 
tions which forced a rapid development of 
deep drilling and producing methods; 
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3. the town-lot development which re- 
sulted in drilling of some two to three 
hundred unnecessary wells; 4. exception- 
ally rich producing sands which made ex- 
cellent showing in spite of wasteful meth- 
ods of proration and production; and 
5. poor economic showings of most of the 
operating companies in the field due to the 
overdrilling and to the waste of gas energy. 

Oklahoma City field is located on a very 
well defined surface structure, which 
shows 80 ft. of closure and 120 ft. of east 
dip (reversal to normal western dip) on 
the well exposed Garber sandstone, mem- 
ber of Enid formation of Permian. This 
favorable structure has been known to 
exist probably since 1917, and as early as 
1925 L. R. Trout drilled a well in Section 
36, T. 11N., R. 3W. to a depth of 4,480 ft. 
and encountered in this test, before 
abandoning it, several small showings of 
both oil and gas, stopping 2,000 ft. above 
the Wilcox sand, where on the exactly 
same location Sinclair-Prairie Oil Com- 
pany later completed its School Land 67 


South end of the Oklahoma City field: one well to ten acres. 





and Keonomie Significance of 


No. 5 for 20,000 bbl. per day. In 1927 
the Indian Territory Illuminating Oil 
Company made a detailed survey of Okla- 
homa City area and subsequently leased 
about 6,000 acres on the crest of the in- 
dicated north-south elongated domal 
anticline. 

The discovery well was drilled by the 
Indian Territory Illuminating Oil Com- 
pany in Section 24, T.11N.,R.3W. The 
operations began on June 12, 1928, and 
on December 4, 1928, the well, No. 1 Fee, 
was completed for 5,000 bbl. of 39 gravity 
crude and 6,500,000 cu. ft. of gas per day 
from the Arbuckle limestone, Canadian, 
topped at 6,165 ft. and penetrated to 
6,402 ft. The discovery well was subse- 
quently deepened to 6,624 ft.; it flowed 
naturally until March 3, 1929, producing 
to that date 456,599 bbl. of crude oil; salt 
water first appeared on March 4, 1929; 
by July 31, 1931, the discovery well pro- 
duced 1,003,730 bbl. of oil and at that 
time it was plugged up to 4,820 ft. and 
completed as an 80,000,000 cu. ft. gas 
well in the Layton sand series, Penn- 
sylvanian. 


Development 


EvmepiATELY after the discovery the 
development of the new field progressed 
slowly. The I.T.I. Oil Company con- 
trolled most of the acreage within a 2-mile 
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radius of their No. 1 Fee, with the excep- 
tion of few large tracts owned by T. B. 
Slick, Sinelair-Prairie Oil Company, 
Coline Oil Company, Shell Petroleum 
Corporation and Mid-Kansas Oil Com- 
pany. Moreover the field was first 
judged by and compared with the Garber, 
60 miles due north, and while conceded to 
be an important discovery it was not con- 
sidered of primary importance. It was 
thought that the Arbuckle limestone 
would be the only producing formation in 
the pre-Pennsylvanian section, as was the 
case in the Garber field where sharply 
dipping Simpson sands were not produc- 
tive on the edges of the truncated 
Arbuckle core. It was not until June 27, 
1929, that production was discovered in 
the lower Simpson sand section by Coline 
Oil Company’s No. 1 Olds in Section 24, 
T. 11N., R. 3W., half a mile due north- 
west from the I.T.I. Oil Company’s No. 1 
Fee, and still in an area solidly controlled 
by the latter company. No. 1 Olds was 
completed for 4,173 bbl. initially, with a 
total depth of 6,377 ft. The Wilcox sand 
production was opened on March 25, 
1930, when I.T.I. Oil Company’s No. 1 
Mary Sudik in Section 31, T. 11N., R. 2W, 
114 miles due south from No. 1 Fee, blew 
out at 6,472 ft., flowing around 40,000 bbl. 
per day. Two months later, on the north 
end of the field, Hall-Briscoe’s No. 1 
Holmes in Section 10,.T. 11N., R. 3W., 
two miles due northwest from the pool 
opener and practically within city limits, 
was brought in for 17,000 bbl. of crude oil 
and 14,500,000 cu. ft. of gas per day from 
a total depth of 6,419 ft., 20 ft. in the 
Wilcox sand, thus extending production 
into town-lot area, outside of the limits 
of the block assembled by the I.T.I. Oil 
Company. The completion of No. 1 
Holmes was the starting point of very 
active leasing within the city limits and 
an intensive town-block drilling campaign 
followed. 


Table 1 


Well Completions in Oklahoma City Field 


Wells completed Total number of 
during year Wells completed 


BPs wer eceeevws 64 64 
errr 673 737 
errs 166 903 
| rere 138 1041 
BOE. ccc vececes 65 1106 
ere 22 1128 


The development of Arbuckle limestone 
and Simpson sand zones in the Oklahoma 
City field progressed quite conservatively 
as far as well spacing is concerned, and the 
wells on individual leases were not spaced 
closer than 1 to 10 acres, while a number of 
operators left inside locations undrilled, 
bringing the average spacing in Arbuckle 
limestone area to 1 well to 14.60 acres, and 
in Simpson zone to 1 well to 12.85 acres. 


The development of the Wilcox sand zone 
assumed proportions of a near stampede 
and on the north end: wells were jammed 
in as closely as was possible, averaging one 
well to 2.1 acres on the west 80 acres of the 
northwest quarter of Section 2, T. 11N., 
R. 3W., and one well to 6.18 acres over 
the whole drilled area in the zone. 

The statistical data by zones is pre- 
sented in table 2. 


over 100 bbl. of salt water per day, which 
naturally reduces both the life of the field 
and its ultimate recovery. However, any 
increase in the price of crude oil will allow 
correspondingly longer life to the field 
and larger recoveries. 

The Oklahoma City field is now fully 
developed. About 1,000 undeveloped 
acres are considered proven on the north 
end of the field, within the Wilcox sand 





Table 2 


Production, Development, Recoveries and Estimated Reserves of 
Oklahoma City Field 


Total 
Number acres producing............. 10,685 
Number acres drained................ 11,685 
ee a 1,128? 


Well spacing, acres per well.......... 9.45 


Estimated 24-hour initial production 12,093,000 
Recovery to Nov. 1, 1934 including es- 

timated unreported oil............. 247,351,000 
Recovery per well. .................-. 219,500 
Recovery per acre (drained)........... 21,200 
Estimated future reserves. ........... 95,000,000 


Estimated ultimate gross oil produc- 


eer 342,351,000 
Estimated ultimate gross oil produc- 


PES 6 ct ds Kekeneeeeeennses 304,000 
| ee ae ee ey eee ee ae ee 29,300 
Estimated present full 24-hour 

IE a: ticac3hs iy pce wit ernie a iciae we, 6 282,200 
Actual October daily production... . . 145,100 





Fault and 
Wilcox Simpson Arbuckle Upper 
Sand Sand Limestone Simpson 
Zone Zone Zone Zone 
3,365 5,560 1,620 140 
4,365 ! 5,560 1,620 140 
545 433 lll 7 
6.18 12.85 14.6 20.0 
9,020,000 * 1,885,000 4 1,185,000 3,000 
157,875,000 71,019,000 17,837,000 620,000 
289,300 164,200 160,700 88,500 
36,100 12,780 11,000 _ 
75,000,000 20,000,000 
232,875,000 91,019,000 
426,000 210,000 
53,300 16,380 
250,000 31,000 740 1,200 
114,500 29,700 740 160 


11,000 acres added to the north end, where drilling is prohibited, this area being drained by wells located due 


south 
2 Includes 30 wells under other classifications 
3 Initial 4-hour potential gauge x 4 
4 Initial 4-hour potential gauge x 5 


The very close spacing of Wilcox sand 
zone wells on the north end of the field 
made the larger tracts, owned by single 
companies, and conservatively developed, 
a distinct liability, because the densely 
spaced tracts recovered oil from a large 
surrounding area, and accordingly the 
relative importance of holdings of the 
various companies is now definitely based 
upon the number of wells drilled, rather 
than acreage. 

It is quite difficult to arrive at an 
equitable figure of remaining recoverable 
reserves in Oklahoma City field. While 
the estimates given here credit the field 
with a recoverable reserve of 95,000,000 
bbl., the actual recovery may vary around 
20 percent either way, depending upon the 
lifting costs and price of crude oil. Thus 
while in the Seminole area wells are now 
actually produced at a profit pumping 
10 bbl. of oil and 15 bbl. of salt water per 
day from around 4,200 ft., in Oklahoma 
City the present absolute minimum eco- 
nomic limit is 25 to 30 bbl. of oil and not 
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zone, but located within part of Oklahoma 
City where drilling is still prohibited. If 
the city opens for drilling additional town- 
blocks, which is unlikely at this time, more 
wells will be drilled on the north end. 
This undeveloped acreage has been largely 
drained by wells located to the south, and 
it is questionable whether intense develop- 
ment to the north would be profitable; at 
best, a few wells strategically located and 
spaced one to 15 or 20 acres on unitized 
city blocks would be advisable. 


Proration History 


Wirs a large number of producers 
exceeding 15,000 bbl. per day, proration 
of the Oklahoma City field became an 
economic necessity, and as early as in 
September of 1929, the first production 
control measures were applied. The 
original curtailment was on a ‘“‘time plan” 
allowing wells so many hours of produc- 
tion each day, a plan which contributed 
greatly to waste of gas reserves since most 
operators naturally did everything possi- 
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Figure I. 


Relief model of Oklahoma City field structure stripped of Pennsylvanian 
and Permian sediments, looking northwest and showing progressive 


ble to increase the flow; the ‘‘time plan”’ 
was superseded by ‘‘ percentage plan” on 
January 3,1931. At first the curtailment 
was on the basis of agreements between a 
few large operators in the field, sanctioned 
by the State Corporation Commission, and 
was relatively successful, if not in the best 
interests of conservation; but subsequent 
to Wilcox sand zone development within 
the city limits all semblance of orderly 
proration disappeared. Operators, both 
majors and independents, were equally to 
blame, each trying to promote their in- 
terests, neither group agreeing even among 
themselves, while state politicians watch- 
ing the game in actual fact from the 
windows of the Capitol contributed freely 
to the impasse. The wells were drilled 
into the sand as rapidly as possible, casing 
was set to take in both oil and gas satur- 
ated sections, gas was blown into the air 
in huge volume to bring in oil in the higher 
sections of the field, and at one time it was 
conservatively estimated that 75 wells had 
an oil-gas ratio in excess of 10,000 cu. ft., 
and a large volume of oil was being pro- 
duced illegally, unreported to the Corpora- 
tion Commission, Tax Commission, or 
landowners. The total illegally produced 
“hot” oil in Oklahoma City field is esti- 
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truncation, fault and fault scarp. 


mated at around 14,000,000 bbl., of 
which, however, about 8,000,000 bbl. 
were reported to the Tax Commission. 
The flood of ‘‘hot’”’ oil from Oklahoma 
City and the contemporaneous ascendancy 
of the East Texas field forced the break 
in crude oil prices in March of 1931, and 
by June of that year posted prices dropped 
to 22 cents per barrel. Several Okla- 
homa City producers preferred to close in 
their wells entirely, and in July the Okla- 
homa City operators and land owners 
appealed to state authorities for radical 
enforcement measures. On August 4, 
1931, Governor Murray issued an execu- 
tive order declaring martial law for 50 ft. 
around each producing well and ordering 
military control to close all prorated oil 
wells. On October 1, 1931, Colonel 
Cicero I. Murray was given sole authority 
in the field and on October 10 the field 
was reopened with an allowable of five 
percent. Subsequent enforcement of pro- 
ration by the Corporation Commission 
still proved to be ineffective and on June 
6, 1932, the military order was invoked 
actually to prorate production, extending 
martial law around each storage tank and 
all pipelines, which were required to be 
equipped with meters. Oklahoma City 


field was again shut down entirely, with 
the exception of wells making oil and salt 
water, from March 3 to 14, 1933, by the 
executive military order. Finally on 
April 6, 1933, the House of Representa- 
tives and the Senate of the State of Okla- 
homa passed the famous Proration Law 
House Bill 481, approved by Governor 
Murray on April 10, which became a 
standard for other states and which was 
used later by the federal authorities. 
House Bill 481 was found to be an efficient 
measure for an enforcement of proration 
in the state, and it has been the founda- 
tion of all orders of the Corporation Com- 
mission since. The proration staff re- 
quired by the bill was named on April 11, 
1933. 

The fundamental weakness of any satis- 
factory law passed four years after the 
discovery of the field was self evident and 
in the case of Oklahoma City field all that 
could be done was to ameliorate condi- 
tions slightly by eliminating illegal pro- 
duction. One of the principal defects of 
the old regime, however, was carried over: 
namely, the proration based upon well 
potentials without any regard to acreage; 
but in fairness to the Corporation Com- 
mission it should be indicated that pro- 











ration including acreage considerations 
would have been extremely difficult and 
even unfair to enforce in Oklahoma City 
after all drilling was completed. At this 
writing the allowable production from the 
Wilcox sand zone of around 115,000 bbl. 
per day is definitely too high considering 
the reservoir conditions and in the inter- 





ests of conservation should be reduced to 
around 50,000 bbl. per day. 

The expensive experience of Oklahoma 
City field establishes four major factors of 
utmost importance for future control of 
flush oil fields :— 

1. Regulation of well spacing not to be 
closer than one well to ten acres, with 
some special authority to enforce such 
spacing within limits of various cities, if 
necessary, by forcing lease and royalty 
unitization in ten-acre blocks; 

2. Enforcement and close supervision 
of casing programs in order to conserve 
the gas energy; 

3. Allowable per well to be based upon 
both potential and acreage basis, with 
specific provisions for taking fair poten- 
tial tests; 

4. Complete records of all operators to 
be open to the Corporation Commission. 
In Oklahoma City field such a determin- 
ing factor for proration as the bottom-hole 
pressures was and is kept secret by three 
principal operators. 


Drilling Practice and Costs 
Unt THE discovery of Oklahoma 
City field the Greater Seminole was the 
deepest major producing area in Oklahoma 
and Kansas. The Wilcox sand was en- 
countered in that district at around 4,200 





ft. and therefore the increase in depth to 
around 6,500 ft. in Oklahoma City was 
very appreciable. The drilling contrac- 
tors, therefore, who did all drilling in 
Oklahoma City and in Seminole, were 
faced with entirely new requirements 
of deeper drilling, but within one year 
adapted their equipment to the new field. 





All drilling is done with rotary tools of 
heaviest type. Standard derricks 122 ft. 
high are used measuring 24 x 24 feet at 
base. Steam power is used exclusively 
inasmuch as natural gas is supplied to the 
boilers usually free of expense, either by 
other wells of same operator, or by owners 
of natural gasoline plants in exchange for 
the privilege of buying natural gas upon 
completion of the well. The four 125- 
horse power, 300-350 lbs. working pres- 
sure boilers, usually used in drilling opera- 
tions, consume about 1,000,000 cu. ft. of 
gas per day and with the average drilling 
time of 70 days the volume of natural gas 
used in drilling 1,128 wells reached a very 
substantial volume of 79,000,000,000 cu. 
ft. All this gas was derived from Okla- 
homa City field and it represents at the 
current price of 8 cents a thousand cubic 
feet a value of $6,320,000 or about $5,610 
per well. 

Deeper drilling required efficient weight 
control on drill pipe and weight indicators 
have been a standard equipment on all 
drilling rigs in Oklahoma City field. The 
drilling contracts provided for maximum 
allowed angle of deviation of 4 degrees 
since early in 1931, 6 and 7 degrees devia- 
tion having been permitted before, with 
the result that most wells in Oklahoma 
City are comparatively straight. 








The average time of drilling in and 
completing a producer in Oklahoma City 
field was 113 days in 1930, but it declined 
to 77 days in 1931 and to 65 days in 1933 
and 1934; record completions in 1933 and 
1934 have been made in 35 days. 

The accepted casing practice includes a 
minimum of 250 ft. of surface pipe ce- 


Closely drilled west side of the 
Oklahoma City field, Wilcox 
sand production. The city 
may be seen in the background. 


mented with 250 sacks; 5,200 to 5,700 ft. 
of 95-inch casing set in either Checker- 
board or Oswego limestones and cemented 
with a minimum of 1,500 sacks; and 6,000 
to 6,550 ft. of 654-inch or 7-inch flow 
string set at or near the top of the produc- 
ing horizon and cemented also with a 
minimum of 1,500 sacks. A few wells, 
after setting surface pipe, drilled to the 
producing formation and set 95-inch 
flow string, but this practice was pro- 
hibited by the Corporation Commission 
as a conservation measure. It should be 
particularly noted at this time that the 
flow strings were uniformly set at or above 
the top of producing horizons, because 
this practice has cost the operators end- 
less amounts of money indirectly and 
directly. First—the setting of casing 
above the producing formation leaves all 
gas saturated section of sand exposed in 
the well and accounts for huge gas-oil 
ratios in Oklahoma City, whereas setting 
of casing but 50 to 75 ft. into the sand 
would have greatly prolonged the flowing 
life of the field, but such practice would 
have reduced potential production of 
wells, and since proration was based on 
potentials alone operators greatly pre- 
ferred larger allowables to long life of the 
field; and second—the flow strings set in 
great haste of completions not only were 
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not set on the top of the sand but actually, 
in hundreds of instances, stopped 40 to 50 
ft. short of sand and in shale which after a 
drop in bottom-hole pressures and satura- 
tion with oil and water became mud, 
clogging the holes and forcing expensive 
and protracted cleaning-out jobs. 


Table 3 


Size of Flow String Casing in Oklahoma 
City Pool 
Size of Casing 
| 9% 985%,8% 7 
Number of Wells. . 


6% SHo 5 4% 
2 522 2 393436 4 36 


An entirely new practice of completion 
of producers, for the Mid-Continent, was 
evolved in Oklahoma City. While for- 
merly after reaching producing hor:zcns 
with rotary equipment wells standardized 
and drilled into the pay with cable tools, 
in Oklahoma City field after setting the 
flow string the operators drilled into the 
pay horizons with smaller rotary The 
wells were subsequently bivught in by 
connecting with separators, either with or 
without bailing depending on the reser- 
voir conditions. Surface connections usu- 
ally include three heavy duty, 5,000 lbs. 
master gates, operated by extensions 
located at least 50 ft. from the well. One 
to four 7 x 24-foot separators are installed 
on each well for initial tests. 


An impreted road running 

through the south end of the 

field where one well to 10 acres 

has maintained orderly devel- 
opment. 


Also a great improvement was made in 
Oklahoma City in connection with taking 
samples in rotary holes. While formerly 
rotary cuttings were considered next to 
worthless, various methods were devel- 
oped in Oklahoma City which resulted in 
acceptable logs, though it is still possible 
to pass thin oil or gas saturated horizons in 


Table 4 
Analysis of Drilling Costs in Oklahoma City in 1934. 


pee 


Including: Derrick and its erection 
2-1,500 bbl. tanks. . 
Surface connections 
l-oil and gas separator 
3-5,000 lbs. master gates 
290 ft. of 15 44-inch casing 
5,800 ft. of 9 54-inch casing 
6,400 ft. of 7-inch casing 


To drilling...... 


Including: Labor ’ 
Compensation Insurance 
Hauling 
Supplies 
Repairs 
Cones and Bits 
Cementing 
Replacements 
Water.. 

Depreciation of drill pipe 
(50 cents per foot of hole). . 
Depreciation of machinery 
(25 cents per foot of hole) 


Gas fuel (no charge in Oklahoma City) 


rotary wells today, unless more expensive 
coring is resorted to. 

The cost of a completed and fully 
equipped well in Oklahoma City in 1929 
was approximately $155,000, subsequently 
dropping to around $110,000 in 1932 and 
to about $90,000 in 1934. Drilling ‘‘con- 


tract” price starting with $12.55 per foot, 
$81,500 for 6,500 ft., declined to $5.15 per 


foot in 1934 under the NIRA code, 
$33,500 for 6,500 ft., these prices includ- 
ing only actual cutting of the hole. With 
many blocks within Oklahoma City 
limits owned by small operators it became 
an accepted practice to pay drilling con- 
tractors with oil to be produced, contracts 
of this kind carrying oil payments in 


$50,000 


amounts two to three times the standard 
contract. Drilling contractors in turn 
discounted these contracts at 50 to 75 
percent of their face value to willing 
investors. 

The average cost of all wells, fully 
equipped, in Oklahoma City may be esti- 
mated at $120,000, to which must be 
added about $7,500 per well for cost of 









lease, its improvements and maintenance, 
or a total average cost of a completed 
flowing well of $127,500; bringing the 
total for 1,128 wells drilled in Oklahoma 
City to $143,800,000. These costs do not 
include re-equipping the wells for gas-lift 
and pumping, which will be discussed 
under production. 
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Gas Wells 
Dry Holes 
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4 Wells making above 75 per cent salt water 
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An Oklahoma City derrick set in con- 
crete piling in the town lot section 





From $10,000 to $15,000 may be sal- 
vaged on each well in form of recovered 
casing and surface equipment at the time 
of abandoning the lease. 


Production and Costs 


EnrttALLy all wells in Oklahoma City 
field were producing, flowing naturally, 
with the exception of a few edge wells in 
the various zones, or very recent comple- 
tions. The lifting costs of flowing wells 
were nominal, probably averaging around 
six cents per barrel. The great waste of 
gas due to setting of flow strings above 
both oil and gas sections of sands, due to 
built up potential tests and due to waste- 
ful flow practices during the first two 
years of life of the field, depleted the gas 
reserves in all zones very rapidly and at 
this time but relatively few wells flow nat- 
urally. Table 5 shows classification of 
Wilcox sand and Simpson sand wells in the 
field by their method of production at this 
writing. 


brought a revenue of $16,620,000, there- 
fore showing a net loss of $2,610,000; this 
may be reduced somewhat by production 
of gas from shallow Pennsylvanian sands, 
to which 60 wells have been already 
plugged up, and by salvage of some equip- 
ment and casing. Unquestionably con- 
siderably higher recovery from the Ar- 
buckle limestone zone would have been 
possible if production was kept down to 
around 20,000 bbl. per day, instead of be- 
ing allowed to go over 50,000 bbl. per day. 
Salt water disposal systems included (1) 
local small evaporating ponds; (2) special 
ponds built on waste lands and connected 
with the field by an 8-mile gravity 20-inch 
pipeline with a capacity of 200,000 bbl. of 
salt water per day; (3) pumping water 
into specially drilled shallow wells; and 
(4) allowing water to flow into the South 
Canadian river from wells near it, result- 
ing in endless law suits and claims by 
farmers and cities located downstream. 
The potential production of the Simp- 


Table 5 
Analysis of Producing Wells—Oklahoma City Field in October, 1934 


Flowing 

Gas lift 

Swabbing 

Hughes plunger lift 

Reda pump 

Pump... eer , 

Shut in and reconditioning.................. 
Plugged up to shallow gas sands and abandoned. 


ee 


Showing water 


The production from the Arbuckle 
limestone did not offer any particular 
difficulties, the wells going rapidly to 
water. Discovered on December 4, 1928, 
the Arbuckle limestone zone was prac- 
tically exhausted by December of 1931 
when all restrictions in that zone were re- 
moved. Table 2 gives detailed statistical 
information on the Arbuckle zone wells. 
Since developed early in the life of the 
field the wells probably cost around $140,- 
000 each to complete, or a total invest- 
ment of $15,550,000; production costs 
probably did not exceed 15 cents per bar- 
rel because practically all oil was recov- 
ered by natural flow, the most expensive 
item of production being the disposal of 
salt water; thus the gross production cost 
was around $2,680,000. Average crude 
oil price in 1930 and early 1931 was $1.00 
per barrel, therefore the gross receipts for 
oil recovered from Arbuckle limestone 
were $19,650,000, or net after allowing for 
Yth royalty and 3 percent gross produc- 
tion tax, $16,620,000. Thus the total 
expenditure of $19,230,000, including in- 
terest on the capital employed in drilling, 


Wilcox Sand Simpson Total Percent of 
Zone Wells Zone Wells Wells Total 


167 79 246 24.7 
290 155 445 44.5 
10 3 13 1.3 
20 9 39 3.9 
7 tere 7 0.7 
25 78 103 10.3 
26 71 7 9.7 
t 45 49 4.9 
549 450 999 100.0 
93 188 281 28 


son, below Wilcox, zone, including the 
“‘Green Shale,’’ the ‘‘School Land,’ the 
‘“‘Hammer-Haindl,’” and the ‘“‘ Kinter- 
Johnson” sandstones and the ‘“‘Stamper”’ 
sandy dolomite (indicated in the accom- 
panying section), declined very rapidly 
within the last two years, and the zone 
was allowed its full production in Novem- 
ber of 1934 which by that time declined to 
about 30,000 bbl. per day. Considering 
that conservatively estimated initial pro- 
duction of all Simpson zone wells was 
1,885,000 bbl. per day the decline has been 
extremely heavy. Wasteful methods of 
proration and production, inefficient com- 
pletions of wells, as already indicated, ac- 
count for the premature decline in Simp- 
son zone production. As indicated in 
Table 5 only 79 wells in the Simpson zone 
continue flowing, while 116, or 25.72 per- 
cent, are classified as non-producers and 
36 wells were plugged up to shallow Penn- 
sylvanian gas sands. Water encroach- 
ment has been very pronounced in the 
Kinter-Johnson sand, this zone having 
been first probably flooded from the Ar- 
buckle limestone through faulty cement- 





of the field. 
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Close spacing of 
wells in the north 
section of the 
Oklahoma City 
field. 
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ing jobs, edge water appearing later. On 
the other hand lack of any considerable 
volume of water in Upper Simpson sands 
(‘‘Hammer-Haindl,” ‘‘School Land”’ and 
‘‘Green Shale’’) together with low bot- 
tom-hole pressures apparently retains the 
oil in these sands with the exception of 
small trickle. The bottom-hole pressures 
in the Simpson zone originally were 
around 2,650 lbs., but currently have 
dropped to as low as 175 lbs. probably 
averaging 225 lbs. over the whole field. 
The ultimate Simpson sands zone balance 
sheet is as follows: cost of drilling $55,- 
250,000; cost of equipping 400 wells for 
gas-lift and later for pumping, including 
cleaning-out, at $17,500 per well, $7,000,- 
000; cost of lifting oil at an average of 
about 20 cents per barrel $18,000,000; in- 
terest on capital employed at 5 percent for 
3 years about $5,000,000; or a total cost of 
$85,250,000. At 90 cents per barrel the 
gross receipts on ultimate recovery will be 
$82,000,000; or net of $69,300,000 after 
royalty and gross production tax reduc- 
tions, thus indicating a net loss of $15,- 
950,000 on Simpson zone development. 
The spacing of wells in the Simpson zone 
was quite conservative, but gas waste has 
been very large, and more efficient produc- 
tion practices would have greatly pro- 

































longed the flowing life of the zone and 
increased its recovery. The average gas- 
oil ratio for the Simpson zone probably 
was 6,000 cu. ft. of gas per barrel of oil, or 
a total volume released from the reservoir 
to date of 426,000,000,000 cu. ft.; prob- 
ably oil could have been produced from 
Simpson zone with a gas-oil ratio of 3,000 
cu. ft., thus suggesting a loss and waste of 
50 percent of gas energy originally avail- 
able in the Simpson below Wilcox zone. 
At this writing Simpson zone wells are not 
prorated and average around 70 bbl. per 
day each. 

The Wilcox sand zone is by far the more 
important producing horizon in Okla- 
homa City. Some of its wells on the 
north end of the field had an indicated 
initial production in excess of 100,000 bbl. 
per day, while wells in the gas zone of the 
sand showed up to 200,000,000 cu. ft. of 
gas perday. The initial production of all 
Wilcox sand wells based upon four-hour 
potential tests multiplied by four was 
9,020,000 bbl. per day; as compared with 
current estimated actual potential of 
250,000 bbl. per day. If the waste of gas 
energy and inefficient methods of develop- 
ment and production have been subject to 
much criticism in the Arbuckle and Simp- 
son zones, the same factors were greatly 
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accentuated in the Wilcox sand. By 
comparison with the two inner zones, the 
Wilcox sand zone presented an ideal res- 
ervoir condition. Separated from the 
Simpson zone by some 100 ft. of imper- 
vious shale bed, the Wilcox sand was iso- 
lated and could have been conservatively 
drilled and produced, regardless of the 
Simpson zone developments. Instead, a 
rapid drilling campaign not only repeated 
former mistakes, but made them worse. 
Wells were spaced as closely as possible, 
one to two acres in some portions of the 
field, casing was set above the sand to 
take in the maximum section and to build 
up large potentials, wells were produced 
for crude oil disregarding the waste of gas, 
and oil was illegally produced by a great 
number of operators because it could not 
be expected that some owners would let 
their offsets 50 ft. away flow wide open 
while they remained shut down. It is 
not, therefore, surprising that the original 
bottom hole pressure of 2,650 lbs. dropped 
to an estimated average of 300 to 350 lbs. 
by November of 1934. The Wilcox sand 
zone in December of 1934 was still allowed 
to produce 115,000 bbl. per day, probably 
65,000 bbl. in excess of the advisable 
maximum, under which the reservoir con- 
ditions could become better equalized. 
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Under present allowable and large local 
withdrawals in closely drilled areas rapid 
water encroachment in a channel manner 
is inevitable. The ultimate Wilcox sand 
zone balance sheet appears as follows: 
cost of drilling $69,500,000; cost of equip- 
ping 500 wells for gas-lift and later for 
pumping, including cleaning out, $8,750,- 
000; cost of lifting oil at an average of 
about 171% cents per barrel, $40,900,000; 
interest on capital employed about $5,- 
000,000; or a total cost of $124,150,000. 
Inasmuch as 340 wells would have been 
sufficient for the development of the Wil- 
cox sand zone, some $30,000,000 was un- 
necessarily spent on drilling. At $1.00 
per barrel, production probably extending 
over a period of higher crude prices, the 
gross receipts on ultimate recovery will be 
$232,875,000, or net, after royalty and 
gross production tax deductions, of $197,- 
000,000, thus suggesting a net profit of 
$72,850,000. It may be definitely indi- 
cated that even mildly conservative de- 
velopment of Wilcox sand zone could have 
recovered probably from 300,000,000 to 
325,000,000 bbl. The average gas-oil 
ratio for the Wilcox sand zone was prob- 
ably at least 6,500 cu. ft. per barrel of oil, 
or a total minimum volume released from 
the reservoir to date of 1,026,000,000,000 
cu. ft. Considering very uniform sand 
conditions in the Wilcox zone, it would 
have been possible to produce oil with a 
gas-oil ratio not to exceed 2,000 cu. ft., 
indicating an apparent waste of some 
700,000,000,000 cu. ft. The great impor- 
tance of the Wilcox sand zone is indicated 
by the fact that to date in that zone one 
well produced in excess of 1,000,000 bbl. 
(Oils Incorporated No. 1 Ross in Section 
2, T11N., R. 3W-1,365,866 bbl.); 19 
wells exceeded 700,000 bbl. recovery and 
63 wells passed 500,000 bbl. A few wells 
with exceptional recoveries were also com- 
pleted in Arbuckle limestone and Simpson 
sands, but in these zones high recoveries 
were due primarily to early completions. 


Production Practices 


Unrtu J anuary 3, 1931, the proration 
of Oklahoma City field was based on 
‘time plan,’’ allowing the wells to flow 
so many hours per day, which naturally 
resulted in all wells flowing wide open. 
When “percentage plan” was introduced 
many operators continued to take all their 
allowables in the first few days of the 
month disregarding all conservation meas- 
ures, and even by the end of 1931 only 
about one-half of all Wilcox and Simpson 
sand wells were equipped with chokes. 
At that time it was estimated that there 
were some 75 wells in the field with an oil- 
gas ratio in excess of 10,000 cu. ft. per bar- 
rel of oil, with a few wells producing in 
excess of even 500,000 cu. ft. of gas per 


barrel of oil; unused gas blown into the air 
at the end of 1931 was estimated to be in 
excess of 1,000,000,000 cu. ft. per day. 
Even controlling the gas-oil ratio with 
chokes only was found sufficient to cut the 
ratio to around 2,000 cu. ft. per barrel of 
oil; while setting casing through the upper 
section of the sand might have made 
1,500 cu. ft. gas-oil ratio attainable. In 
actual flowing practice the gas waste was 
due to direct waste, when operators blew 
only gas on structurally high wells to suck 
in oil, and to indirect waste, when due to 
sudden or rapid release of pressure at the 
bottom of the hole, while wells were flow- 
ing wide open, gas ‘“‘bubbles’”’ formed in 
low pressure areas and on subsequent 
openings wells blew only gas for several 
hours. In actual experience a gas volume 
of 100,000,000 cu. ft. per day was noted in 
certain oil wells, and these wells were al- 
lowed to blow themselves into oil which 
required occasionally as much as one full 
day. A step forward was made by the 
Corporation Commission on February 15, 
1932, when an order was issued permitting 
the transfer of allowable oil production 
from high gas-oil ratio wells to any other 
well on the lease, saving an estimated 
volume of 50,000,000,000 cu. ft. of gas. 
Lifting costs of flowing wells in Oklahoma 
City field probably average six cents per 
barrel. 

After flowing wells stop producing or 
decrease their production gas-lift is ap- 
plied. Three-stage compressors, designed 
for 1,500 lbs. working pressure, are used; 
kick-off pressures range up to 800 lbs., 
while working pressures average around 
350 lbs. Fluid levels are usually fairly 
high in wells using gas-lift, averaging 
around 4,000 ft.; the tubing is usually sub- 
merged from 1,500 to 2,000 ft., therefore 
necessitating a lift of around 4,000 ft. 
The average cost of installing gas-lift 
equipment in Oklahoma City field is about 
$5,000 per well, of which $2,500 is subject 
to salvage. Lifting costs by gas-lift may 
be estimated at 20 to 45 cents per barrel, 
depending upon the production of the 
well and the volume of salt water pro- 
duced with oil. It appears that even the 
gas-lift stage life of Oklahoma City is very 
limited because in the near future gas will 
not be available. At this time 433 wells 
are producing on gas-lift, with maximum 
potential of around 1,500 bbl. in four 
hours, and an average 4-hour potential of 
about 250 bbl. 

After low fluid levels and lack of gas 
make the gas-lift uneconomical mechani- 
cal lift is applied. Three systems are in 
use. The Hughes plunger lift is really the 
next stage after gas-lift using gas energy 
for production. This equipment consists 
essentially of a string of special smooth 
bore tubing in which an all metal plunger 
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travels the entire distance from top to bot- 
tom of the tubing and back to the top of 
each stroke, lifting the column of fluid 
above the plunger by gas pressure. The 
gas energy used is either derived from gas 
associated with oil, or is supplied from gas 
plants where required. The plunger fits 
the tubing fairly loosely, with a clearance 
of about .005-inch, and it falls by gravity 
alone. The oil is produced in short heads 
of around 2 bbl. per stroke, there being 4 
to 7 strokes per hour. Production range 
is from 25 bbl. to 350 bbl. per day ina 21% 
inch tubing, and up to 1,200 bbl. in 4-inch 
tubing. The gas pressure necessary to 
operate the Hughes plunger lift is inde- 
pendent of depth of the well and depend- 
ent upon the height of the column of 
fluid picked up by the plunger on each 
trip, which averages 200 to 300 ft. About 
500 cu. ft. of gas per barrel of oil per 
1,000-ft. lift are required. On a typical 
Oklahoma City well with tubing set at 
around 4,800 ft., the falling time of the 
plunger is 10.8 minutes, the rising and dis- 
charge time is 8.7 minutes, casing pressure 
is 185 lbs., production per cycle 2.4 bbl., 
per hour 7.4 bbl., and per day 173.5 bbl. 
with a gas input gas-oil ratio of 1,150 cu. 
ft. per barrel (9.2 cents per barrel at 8 
cents per 1,000 cu. ft. of gas). The 
Hughes plunger lift is a distinct addition 
to mechanical producing methods and 
will be used extensively. Its drawbacks 
are the necessity of using compressed gas 
and apparent inability to handle large 
volumes of fluid, which is necessary in 
case of salt water encroachment. The 
cost of installation, including tubing, is 
around $5,500 for 24-inch tubing and 
around $9,000 for 4-inch. Lifting costs 
average from 8 to 12 cents per barrel, de- 
pending upon the volume and cost of 
input gas. About 45 wells in Oklahoma 
City pool are produced with plunger lifts. 

Reda submergible electrical pumps are 
proving fairly satisfactory in the Wilcox 
sand zone of Oklahoma City, lifting large 
volumes of oil and water. Total lifting 
costs are estimated at 1 cent per 1,000 ft. 
of lift, or at about 6 cents per barrel with 
pump and motor set at around 6,000 ft. 
The Reda pumps appear to be a solution 
for Wilcox sand production where large 
volumes of fluid will have to be lifted, and 
outside of its advantages in non-flooded 
areas, it may prove indispensable on edge 
leases where much water will have to be 
lifted; in these areas much greater recov- 
eries may be anticipated. Seven Reda 
installations are operated in the Okla- 
homa City field at this time. 

Pumping on the beam with sucker rods 
is applied to 103 wells in the Oklahoma 
City field. Sucker rod pumping in deep 
wells is an expensive method and averages 
in cost around 40 to 50 cents per barrel in 
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Oklahoma City at least. Sullivan heavy 
duty pneumatic pumping head with a 
10-foot stroke has been found satisfactory. 
Complete pumping installations in Okla- 
homa City, which necessitates standardiz- 
ing of the rig and cleaning out of wells, 
costs around $12,500 to $15,000 per 
well. 

Inasmuch as operators of only a few 
wells each will find it difficult, if not im- 
possible, to produce economically after 
wells discontinue producing on gas-lift, it 
is anticipated that many such operators 
will eventually combine their properties 
and will produce them under proper 
supervision and in a most efficient 
manner. 


Cleaning Out Practice 


@yez or the most serious problems in 
Oklahoma City is that of cleaning out. 
As long as the pressures remained high, 
the oil carried with it to the separators 
loose sand from the producing horizon, 
while open hole above the sand was fairly 
well prevented from caving by the well 
pressures. But as soon as the bottom- 
hole pressures began their precipitate drop 
and the wells discontinued flowing, loose 
sand accumulated in the wells and the 
cavings began piling up from the open 
hole section. In Oklahoma City the 
situation was aggravated in the Simpson 
sand zone by interbedded caving shales 
and porous sands, while the Wilcox zone, 
composed of soft sand, caved badly itself. 
In addition the excessive open hole left by 
operators often exposed even the lower 
Pennsylvanian shale below the casing, and 
after being saturated with oil this shale 
almost flowed into the hole. As much as 
2,000 ft. of cavings were found in Okla- 
homa City wells, although the average 
was around 200 ft. Originally cable tools 
with standard bailers were used in the 
field; subsequently the Cavins suctions 
bailers have been adopted and at this time 
a large percentage of cleaning out is done 
by the old air or gas pressure method 
patented by The Air Cleaning and Ream- 
ing Company of Tulsa. By this method 
air or gas under pressure of 400 lbs. is in- 
troduced into the well through tubing 
setting on top of cavings and it is ejected 
through a special jet-bit‘blowing the mix- 
ture of cavings, oil and water (introduced 
in the well if necessary) through the an- 
nular space between tubing and casing 
into the oil and gas separators. As the 
cavings are removed the tubing is low- 
ered, a weight indicator being used to tell 
when the tubing is resting on cavings. 
Considerable increases in production of 
flowing wells has been observed, averaging 
about 60 percent, while cleaning out is im- 
perative before mechanical lifting equip- 
ment is installed. 


Cost and Profit of Development 


Tue Tora capital outlay for the drill- 
ing and equipment of 1,128 completed 
wells in Oklahoma City field has been to 
date $145,300,000. Combined estimated 
re-equipment of completed oil wells for 
gas-lift and pumping required to date an 
additional expenditure of $12,000,000. 
Cost of lifting oil recovered to November 
1, 1934, is estimated at $32,700,000. In- 
terest on capital invested is estimated at a 
minimum of $11,000,000, but more likely 
should be double that figure. Total ex- 
penditures to-date, therefore, have been 
$201,000,000. A grand total of 247,351,- 
000 bbl. of oil has been produced to 
November 1, 1934, estimated to have 
brought gross about $226,270,000, allow- 
ing for greater than actual crude oil price, 
but discounting income from natural gas, 
or $191,500,000 net after deducting Mth 
royalty and 3 percent gross production 
tax. Oklahoma City field, therefore, as a 
whole has not yet returned the capital in- 
vested in it, falling $9,500,000 short, 
though the losses have been incurred only 
in Arbuckle sand and Simpson zones, 
where expenditures exceeded sales by 
$19,960,000. The Wilcox sand zone alone 
shows a net profit to date of $24,700,000. 
Estimated ultimate recoveries and future 
lifting and other costs, indicated earlier in 
this article, suggest that in final account- 
ing Arbuckle and Simpson zones will 
reduce their net loss to $17,560,000, while 
the net profit from Wilcox sand wells will 
increase to $72,850,000. These figures 
may easily be improved if more rational 
production methods are adopted, even 
now in the Wilcox sand zone, more par- 
ticularly if a smaller allowable is ordered 
at this time, which will go a long way 
towards improving conditions in the res- 
ervoir and increasing appreciably the 
ultimate recovery. 


Indian Territory Illuminating Oil 
Company 

@)w AN ACREAGE basis the I.T.I. Oil 
Company is by far the leading operator in 
the Oklahoma City field. This company, 
prior to the discovery of the pool, leased 
some 6,000 acres on top of the structure, 
but with Wilcox sand production being 
developed from one to three miles away 
from the apex, I.T.I. Oil Company found 
most of its holdings within the less attrac- 
tive Simpson and Arbuckle zones. The 
company completed a total of 360 produc- 
ing wells, 84 in the Wilcox zone, 206 in the 
Simpson zone, and 70 in the Arbuckle 
zone; recovery to November 1, 1934, 
reached a total of 55,266,000 bbl. (153,500 
bbl. per well); 18,295,000 bbl. from Wil- 
cox, 27,250,000 bbl. from Simpson and 
9,721,000 bbl. from Arbuckle. During 


October, 1934, the daily average gross 
production of the company was 28,730 
bbl., 18,130 bbl. being derived from the 
Wilcox zone and 10,600 bbl. from the 
Simpson zone. The I.T.I. Oil Company 
is estimated to possess 21,000,000 bbl. of 
recoverable reserves, 11,000,000 bbl. in 
the Wilcox zone and 10,000,000 bbl. in the 
Simpson zone. Total expenditures of the 
company, including for future recovery, 
are estimated at around $68,000,000, in- 
cluding $6,000,000 interest on capital 
employed; total ultimate net income after 
deducting royalty interests and gross pro- 
duction tax, and allowing for $1.25 crude 
oil price for future production, is estimated 
at $65,200,000, thus at best the I.T.I. Oil 
Company will eventually balance the 
books in Oklahoma City development. 
Deficit on the development to date ap- 
pears to be $17,000,000. The I.T.I. Oil 
Company as of November 30, 1933, owed 
to the parent company (Empire Gas and 
Fuel Company) $52,000,000, while its 
total outstanding A and B stock num- 
bered 8,400,000 shares. Oklahoma City 
properties therefore do not exercise any 
positive influence on the capital structure 
of the I.T.I. Oil Company, any income to 
be derived in the future from Oklahoma 
City properties being destined to pay for 
past development. 


Phillips Petroleum Company 


Pures Petroleum Company has 
been extremely fortunate in its operations 
in Oklahoma City field. It acquired 
about 700 acres on the flanks of the struc- 
ture, and most of it proved to be located 
within the richest section of the Wilcox 
sand zone. Phillips Petroleum Company 
completed a total of 123 producing wells, 
115 in the Wilcox zone and 8 in the Simp- 
son zone; recovery to November 1, 1934, 
reached a total of 36,560,000 bbl. (297,000 
bbl. per well). During October, 1934, 
the daily average gross production of the 
company was 31,140 bbl. Phillips Petro- 
leum Company is estimated to possess 
27,000,000 bbl. of recoverable reserves. 
Total expenditures of the company, in- 
cluding for future recovery, are estimated 
at around $29,000,000, including $2,000,- 
000 interest on capital employed; total net 
ultimate income after deducting royalty 
and gross production tax, and allowing for 
$1.25 crude oil price for future production, 
is estimated at $57,000,000, thus indicat- 
ing a net profit for the company of $28,- 
000,000 on the operations in the Oklahoma 
City field. Profit to date is indicated to 
be around $6,000,000. 

The capital structure of the Phillips 
Petroleum Company roughly appears to 
be as follows at the end of 1934. About 
$26,000,000 of outstanding funded debt 
and about $8,000,000 of current liabilities 
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Table 6 
Pipe Lines Out of Oklahoma City Field 


Company 


eG a cual Awa wae vas vanes 
Cimmaron Valley (Champlin)........................ 
a ee rte ci aw cial Sdn Sheu ie ww are REG 


eer ee peas 


Magnolia (Socony-Vacuum)................6-5550e eens 


Oklahoma (Carter-S.O.N.J.) 
Sinclair-Prairie (Consolidated) : 
Stanolind (S.O. Indiana) D5 wea beteae 


ok ba it do kaa ehOR a abe ene pense 


are balanced against $26,000,000 of cur- 
rent assets, including crude oil and other 
inventories at market: 4,154,687 shares of 
common stock are outstanding and quoted 
on The New York Stock Exchange at pres- 
ent at around $15 per share. Disregard- 
ing all other capital assets of the Phillips 
Petroleum Company, which are quite ex- 
cellent, it is found that the Oklahoma City 
properties of the company are of outstand- 
ing value to the company’s stockholders. 
The estimated total net income from 
Oklahoma City field exceeds the funded 
debt by $2,000,000, or is equal to $6.73 
per share of the outstanding common 
stock of the company. Future net esti- 
mated income is equal to $5.28 per share 
of common stock, or to 35.2 percent of its 
current market value. 


Carter Oil Company (S.O.N.J.) 


Carter Oil Company purchased on 
February 1, 1934, all properties of the 
Slick-Urschel, Inc., in Oklahoma City 
field. Properties acquired included 128 
producing oil wells, 70 in the Wilcox zone 
and 54 in the Simpson zone, which to the 
date of sale produced about 23,325,000 
bbl. of oil. Prior to the sale, Slick- 
Urschel, Inc. spent on drilling, develop- 
ment and production of its properties 
some $20,000,000, receiving net for the 
sale of crude produced about $18,000,000. 
The sale price, as reported in press, was 
$20,000,000, but probably did not exceed 
$5,000,000 to $7,000,000 cash, providing 
at the same time for certain royalty 
payments depending upon ultimate re- 
coveries. The Carter Oil Company’s 
reservesin Oklahoma City field are esti- 
mated at 15,500,000 bbl.; 13,000 bbl. in 
the Wilcox sand and 2,500,000 bbl. in the 
Simpson zone, after 5,000,000 bbl. recov- 
ery during the past year. The total all 
inclusive cost of recovering this oil is 
estimated at about $6,000,000, suggesting 
a net profit to the Carter Oil Company of 
around $15,000,000, in addition to having 
secured a large and valuable reserve of 
light crude oil for its parent company, 
the Standard Oil Company of New Jer- 


October, 
Size of Line Daily Ca- 1934, daily 
in inches pacity bbl. runs bbl. 








ate 2-8 60,000 32,800 
joan 1-8 18,000 1,980 
‘ino 19,000 9,850 

ee 1-8 40,000 26,300 
ns a 26,000 19,300 

—-. oe 20,000 24,100 

1-8 1-12 85,000 13,900 

cos 1-10 61,000 21,400 

3Re 1-8 12,200 3,760 
er 341,200 153,390 


sey. In the vast and world-wide capital- 
ization and assets of the S.O.N.J. the 
Oklahoma City properties are quite in- 
significant, but they still represent about 
12.66 percent of the company’s funded 
debt of some $190,000,000, or are equal to 
60 cents per share of common stock. 
October, 1934, gross production of the 
Carter Oil Company in Oklahoma City 
pool was 18,410 bbl. per day. 

Among other companies Sinclair-Prairie 
Oil Company (Consolidated) with 72 
wells, 13,827,000 bbl. recovered to date, 
and 7,590 bbl. per day current production, 
and an estimated reserve of 3,500,000 
bbl., is just recently in the clear on the 
development, and may ultimately come 
out with a $2,000,000 net profit; Skelly Oil 
Company with 23 wells, 5,992,000 bbl. 
recovered to date, 3,340 bbl. per day cur- 
rent production, and an estimated reserve 
of 2,750,000 bbl. may net $3,000,000, 
17.65 percent of the company’s funded 
debt, or $3 per share on its common stock. 


Pipelines, Refineries and Markets 


Twetve trunk pipelines (10 8-inch, 1 
10-inch, 1 12-inch) connect Oklahoma 
City field with the markets using its crude, 





principally in Oklahoma-Kansas, St. Louis 
and Chicago refining centers. Table 6in- 
dicates operating pipelines, their capaci- 
ties and current runs. 

Seven independent refineries now oper- 
ate in Oklahoma City field. Six of them 
are topping plants, while Black Gold Re- 
fining Company has a complete topping 
and cracking plant with a 3,500 bbl. ca- 
pacity. Total daily capacity of seven 
operating refineries is 10,750 bbl., but 
actual October runs averaged but 2,753 
bbl. per day, or 25.6 percent of capacity. 
In addition five topping plants are shut 
down. 

Sixteen gasoline plants have been built 
in Oklahoma City field with a daily ca- 
pacity of 636,000,000 cu. ft., producing, 
when operating to capacity, 363,000 gal. 
(8,640 bbl.) of gasoline. I.T.I. Oil Com- 
pany operates eight plants with a total 
daily capacity of 280,000,000 cu. ft. of gas 
and 140,000 gal. of gasoline; Phillips 
Petroleum Company operates two plants 
with a total daily capacity of 210,000,000 
cu. ft. of gas and 130,000 gal. of gasoline. 


Geology—Stratigraphy 


Tue GEOLOGICAL section of Oklahoma 
City field comprises about 2,300 ft. of 
Permian and 3,900 ft. of Pennsylvanian 
sediments, before encountering the oil 
producing sands of Ordovician age or the 
Arbuckle limestone of Canadian age. 
Off structure an additional thickness of 
800 ft. of Mississippian, Siluro-Devonian 
and Upper Ordovician sediments is pres- 
ent above the top of the Wilcox sand. 

The Enid group of Permian is outcrop- 
ping on the surface in Oklahoma City 
area, the Hennessey shale and the Garber 
sandstone being the members of the group 
in the immediate vicinity of the field. 
The older Garber sandstone forms an in- 
layer ‘‘peninsula”’ surrounded by younger 


Table 7 
Analysis of Typical Crude Oils from the Oklahoma City Field 


Seminole Field 


Wilcox Sand Simpson Zone Arbuckle Zone Comparison 


ee re 40.0 
Specific gravity.............. 0.825 
Sulphur content............. 0.16 
Four Peimt.................. Below S&S deg. F 
Saybolt Viscosity at 100 deg. F 40 sec. 
MG Fi nsiae o0ikc cones cane .. brownish-green 
Gasoline and Naphthacontent: 
| eer eee rere ; 30.2 
CO err 62.3 
Kerosene distillate: percent. . 16.8 
es I oo ccc eccceee 42.8 
Gas Oil: percent............. 9.3 
BPE, GE occ c ccsccvces 35.8 
Total Lubricating Distillate: 
PC Dace ss 000s danenn nes 19.8 
RRs GE. ow oc cccceces 27.9 to 34.0 
Residuum: percent........... 22.6 
Rly ED oo 0c ese8eene 21.3 


38.4 37.6 39.6 
0.833 0.837 0.827 
0.19 0.16 0.33 

15 deg. F 10 deg. F Below 5 deg. F 

44 sec. 46 sec. 39 sec. 

brownish-green green green 

27.7 26.1 38.6 

61.0 60.2 61.0 

16.2 16.8 4.9 

42.6 43.2 43.2 
9.3 10.0 17.3 

35.4 37.8 36.4 

20.2 18.7 15.7 

27.9 to 34.2 29.9 to 36.6 23.8 to 31.9 

24.5 24.4 22.1 

20.7 21.6 16.2 





22 


WORLD PETROLEUM 

















sediments, a factor which contributed to 
the discovery of the field. The sub- 
surface Permian sediments are quite simi- 
lar to those encountered in the Lucien 
field (WORLD PETROLEUM—November 
1934, page 422), though regionally they 
thicken by about 1,000 ft. in the southern 
direction, indicating an average thicken- 
ing in Permian section of about 20.8 ft. 
per mile due south from Lucien. 

The upper Pennsylvanian section in 
Oklahoma City field, considered here to 
the base of Pawhuska limestone series, is 
about 1,320 ft. in thickness, consisting 
principally of grey shales with few thin 
limestone and sandstone beds. Paw- 
huska limestone series show three distinct 
limestone beds aggregating 125 ft., and 
are the first reliable marker in the field. 

The middle Pennsylvanian section on 
Oklahoma City structure is about 2,450 
ft. thick; it consists of alternating shale 
and sand bodies, with three definite thick 
limestone markers, the Tonkawa, the 
Checkerboard and the Odlitie (first and 
second). The Checkerboard limestone is 
unusually uniform in thickness, averaging 
around 100 ft., and is the well established 
control point for structure mapping: it is a 
massive, grey-to-white finely crystalline 
limestone, easily recognizable in rotary 
cuttings. In the middle Pennsylvanian 
section there are seven distinct gas hori- 
zons and one secondary gas and oil 
horizon. 

The lower Pennsylvanian section in 
Oklahoma City, from the top of Oswego 
limestone to the base of Pennsylvanian, is 
very thin, measuring but around 160 ft. 
This section consists of about 80 ft. of 
Oswego limestone and 80 to 100 ft. of 
Cherokee shales and sands. The Oswego 
varies in thickness from a few feet to 150 
ft. and consists of grey and white, finely 
and coarsely crystalline limestones; fos- 
siliferous, porous and gas bearing at base. 
The Cherokee shale section averages about 
100 ft. and consists of dark grey micaceous 
shales and brown micaceous sands, with a 
few very thin brownish limestones. The 
more regularly occurring sand body 
within Cherokee section is known as 
“Prue” sand and it carries a large volume 
of gas and locally some oil. Table 8 
gives the estimated production to date 
and reserves of the middle and lower 
Pennsylvanian sections (also refer to the 
geologic columnar section). 


Ass IN THE Lucien field, the Cherokee 
shale section is the basal member of Penn- 
sylvanian beds; on the highest point of the 
structure, however, Cherokee has not 
been deposited, and Oswego is immedi- 
ately above the unconformity. In Okla- 
homa City field locally 20 to 40 ft. of 
detrital material is found below Cherokee 


Table 8 


Gas Production and Reserves of Middle and Lower 
Pennsylvanian in Oklahoma City 


Oswego- 

Hoover Endicott Layton Oilitic Prue Total 
Producing Area, acres..... you 2,940 1,655 1,940 3,100 5,600 aowe 
Wells Producing........... : 2 nek 17 13 49 81 
Average Pay Thickness, ft. . or 21 20 25 18 28 
Porosity, percent............. 12 10 18 12 13 
Reservoir Pressure, Ibs/sq. in............. 1,670 1,675 1,820 2,055 2,315 
Estimated Abandonment Well-head Pres- 

re - 126 127 128 130 132 ieee 
Original Reserve, 1,000 millions cu. ft..... 49.3 22.0 63.1 54.9 191.0 380.3 
Original Recoverable Reserve, 50% Recov- 

ery, 1,000 millions, cu. ft......-........ 24.6 11.0 31.5 27.5 95.5 190.1 
Estimated Withdrawals to Nov. 1, 1934, 

Be ND Gis Gina oc vc cceccccceseses 2.0 omens 4.0 9.0 35.0 50.0 
Available Reserve, 1,000 millions cu. ft... . 22.6 11.0 27.5 18.5 60.5 140.1 


(in part from U. S. Bureau of Mines R. I. 3217, June, 1933) 


proper, principally along the downthrown 
side of the fault, and this section repre- 
sents the earliest Pennsylvanian erosional 
phase; it produces small amounts of oil in 
the ‘“‘Fault’”’ zone, and also may develop 
small wells on the west flank of the struc- 
ture, if ever tested. 

In Oklahoma City folding and subse- 
quent structural and erosional truncation 
entirely removed from the crest of the 
field about 25 ft. of Mississippi limestone, 
80 ft. of Chattanooga shale (Mississip- 
pian); 350 ft. of Hunton limestone (Siluro- 
Devonian); 90 ft. of Sylvan shale; 40 ft. of 
Viola limestone, 1,000 ft. of Simpson sand 
series (Ordovician); and probably around 
200 ft. of Arbuckle limestone (Canadian), 
or a total truncation of some 1,700 ft. of 
section. 

The Simpson sand series of Ordovician 
account for about 95 percent of recover- 
able oil in the Oklahoma City field. Pro- 
duction in these sands is encountered on 
the flanks of the Arbuckle limestone core, 
with sands forming in effect lenses, sealed 
by overlying sediments of Pennsylvanian. 

The upper Simpson limestone, about 
250 ft. thick in its full section, consists of 
dense limestones and buff sugary dolo- 
mites, with thin sands and green shales in 
its lower 100 ft. The sandy dolomite just 
at the base of Simpson limestone section 
accounted for a cumulative production 
of 114,582 bbl. from two wells drilled by 
the Springrose Drilling Company in the 
southeast quarter of section 4, T. 11 N., 
R. 3 W., after these wells were plugged up 
from the Wilcox sand where they tested 
salt water. 

The Wilcox sand, about 220 ft. thick in 
its full section, underlies the upper Simp- 
son limestone and is the principal produc- 
ing horizon in Oklahoma City accounting 
for 68 percent of the estimated ultimately 
recoverable reserves of the field. Wilcox 
sand is an unusually uniform producing 
formation, forming an ideal reservoir for 
oil accumulation which is entirely sepa- 
rated from the underlying lower Simpson 


sands. The principal body of Wilcox 
sand consists of grains of medium size, 
well rounded, very loosely bonded and 
remarkably free from all impurities. The 
upper 20 to 30 ft. of the Wilcox in the pro- 
ducing area of the field, where it is par- 
tially eroded, consists usually of green 
shales and bituminous residue; while the 
basal 10 to 20 ft. is represented by a mix- 
ture of dolomitic sands and green shales. 
The structurally highest portion of the 
Wilcox sand carries gas, while on the west 
side the original water level has been 
placed at about 5,425 ft. below sea-level. 
If the field had been produced correctly 
much greater ultimate recovery would 
have been possible from the Wilcox sand 
with combined forces of gas energy and 
water flushing under a pressure of around 
2,600 lbs. As it is the gas energy has been 
criminally wasted, and water channelled 
deep into the field from the edges, due to 
areas of low pressure caused by locally 
close spacing of wells and resulting vast 
drainage. Thus, at this writing a large 
volume of water is produced in many Wil- 
cox sand wells located very high struc- 
turally, due to intensified drainage in the 
northeast quarter of section 2, northwest 
quarter of section 3 and southeast quarter 
of section 22; this channelling greatly re- 
ducing the ultimate recovery by rendering 
the water drive ineffectively spotted and 
permanently sealing a large volume of oil 
within the sand. 

The producing Wilcox sand section in 
Oklahoma City is estimated to be 120 ft. 
in its average thickness; a porosity of 25 
percent or better, is indicated which 
would allow 1,950 bbl. of oil to be held per 
acre-foot of sand. Allowing for 80 per- 
cent saturation, 20 percent of sand filled 
by free gas and gas in solution, and a 75 
percent recovery, which could have been 
achieved under ideal reservoir conditions 
and satisfactory producing practices, 411,- 
800,000 bbl. of crude oil could have been 
recovered from the Wilcox sand in Okla- 
homa City field; 378,000,000 bbl. from 
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directly drained area, 3,365 acres, and 
33,800,000 bbl. from the indirectly drained 
1,000 acres within city limits, where drill- 
ing has been prohibited, calculating recov- 
ery from these 1,000 acres conservatively 
at 33.3 percent. Of the total estimated 
crude oil accumulation of 655,000,000 bbl. 
in the Wilcox zone (150,000 bbl. per acre), 
62.80 percent could therefore have been 
recovered, but in actual fact under waste- 
ful practices but 35.55 percent will be 
produced. That these figures are rea- 
sonably correct is further substantiated by 
the gas-oil ratios. Even if a fairly high 
gas-oil ratio of 2,500 cu. ft. per barrel of oil 
is allowed, 2,000 cu. ft. might have been 
possible, 411,800,000 bbl. would have re- 
quired about 1,030,000,000,000 cu. ft., as 
compared with 1,026,000,000,000 cu. ft. 
blown out to produce 158,000,000 bbl. of 
oil recovered to date. All that would 
have been necessary for the maximum re- 
covery from the Wilcox sand would have 
been: (1) setting last string of casing on an 
average 50 ft. into the sand; (2) produc- 
tion through 2% and 3-inch tubing on 
chokes; (3) uniform rate of withdrawal per 
unit of area (acre) and per unit of time 
(day) to permit gradual encroachment of 
water; and (4) reasonable curtailment of 
production so that water level would keep 
up with the oil withdrawals. It is un- 
necessary to say that all these considera- 
tions were entirely disregarded in the past, 
and that even currently too much oil is 
produced from the Wilcox sand for maxi- 
mum recovery under present reservoir 
conditions. 

The Simpson below-Wilcox section of 
Ordovician, 565 ft. in thickness, is second 
in importance in Oklahoma City field. It 
includes the following producing horizons: 
—‘ Green Shale,’’ School Land, Hammer- 
Haindland Kinter-Johnson sandstones and 
Stamper sandy dolomite. Thecumulative 
sand section in lower Simpson is about 200 
ft. of highly irregular sands, with possibly 
a total of not over 100 ft. well saturated. 
The sands are poorly assorted, intermixed 
with green shales and are tightly ce- 
mented in part with dolomitic matrix. 
Only the Kinter-Johnson sand carries 
edge water in volume sufficient for water 
drive, all other sands carrying apparent- 
ly but very little water. Consequently 
after the gas energy has been wasted into 
the air, production of oil from lower Simp- 
son sands is a difficult problem, but little 
oil seeping into the wells, while green 
shales cave into the open holes freely. 
Total recovery to date of some 70,000,- 
000 bbl. is estimated to have taken about 
426,000,000,000 cu. ft. of gas, and cur- 
rently there is practically no gas left in the 
lower Simpson zone. On this basis and 
allowing as much as 3,000 cu. ft. per bar- 
rel of oil lifted 142,000,000 bbl. could have 


been produced ultimately from the lower 
Simpson sands, instead of the currently 
estimated ultimate recovery of about 91,- 
000,000 bbl. It is probably impossible to 
calculate lower Simpson sand oil reserves 
on the basis of porosities and sand thick- 
nesses as the conditions vary radically 
from well to well. 

The Arbuckle limestone of Canadian, 
Ozarkian and upper Cambrian is esti- 
mated to be in Oklahoma City field around 
2,000 ft. in thickness. It consists of 
sugary very finely crystalline buff dolo- 
mites with locally a slight admixture of 
green shale and sand in its upper 250 ft. 
Oil production was encountered princi- 
pally 250 ft. below the top of the section 
and as much as 500 ft. in it. Arbuckle 
limestone recovered to date 17,837,000 
bbl. of crude oil, higher recovery, up to 
25,000,000 bbl. might have been possible 
with restricted production which would 
have delayed water encroachment. 


Geologic History and Structure 


Tue okLAnHoma city field appears to 
be the southernmost anticline of the 
‘‘Nemaha”’ granite ridge extending from 
Kansas and including such important oil 
pools as El Dorado, Blackwell, Garber, 
Marshall, Crescent and Edmond. It is 
barely possible that the ridge continues 
further south in an echelon manner, but 
such extension has not yet been found. 

The structure of Oklahoma City field is 
a very sharp faulted and truncated anti- 
cline. The history of this fold and its 
truncation dates back to Pre-Cambrian, 
though it was probably not till post- 
Hunton time that Oklahoma City anti- 
cline became an appreciable structural 
feature. 

The earliest period of deposition, from 
the upper section of Arbuckle limestone, 
Canadian, to the basal Simpson, Ordovi- 
cian, was almost continuous and no im- 
portant unconformities have been noted 
near the Arbuckle-Simpson contact. The 
oil produced from the Arbuckle evidently 
originated within it, as is substantiated in 
part by the presence of numerous remains 
of organic life: also finding of production 
as much as 600 ft. in the Arbuckle pre- 
cludes the possibility of its origin in 
younger sediments. The Simpson sec- 
tion has been deposited in shallow seas, 
possibly with frequent emergence and 
submergence, as several secondary uncon- 
formities within Simpson indicate. As 
in the Lucien field bituminous oxidized 
residues are found throughout the Okla- 
homa City field in or immediately above 
the Simpson group and this factor defi- 
nitely indicates that oil originated at the 
time of Simpson deposition. During late 
Ordovician the upper Simpson limestones 
and dolomites and the Viola limestone 





were deposited in deep seas, followed by 
Sylvan shale and Hunton limestone. At 
the close of Hunton time there was a gen- 
eral emergence and subsequent erosion of 
land mass in northeastern Oklahoma, 
which but slightly affected the Oklaho- 
ma City region. The Oklahoma City 
area was further elevated at this time, so 
that the Mississippian sedimentation was 
slight, not exceeding 100 ft. The move- 
ment and faulting of the Oklahoma City 
structure probably began very gradually 
while Mississippian limestone was still 
being deposited, because its thickness im- 
mediately east of the fault is, if anything, 
greater than normal regionally. After 
the Mississippian deposition the Okla- 
homa City structure was sharply folded, 
faulted and truncated, the three processes 
taking place concurrently. The down- 
thrown side of the fault sank but little 
while the upthrown side was rising during 
this period. By the time Pennsylvanian 
Cherokee seas submerged the Central 
Oklahoma peneplane the Oklahoma City 
structure showed around 2,400 ft. of ver- 
tical movement; 1,700 ft. of erosion from 
its apex, including Mississippian, Siluro- 
Devonian and Ordovician sediments and 
some 200 ft. of Canadian; and a 200-foot 
fault scarp, as suggested by the compar- 
able thickening of the Cherokee section 
on the downthrown side of the fault. 
The erosion of Simpson beds naturally 
exposed the already oil saturated sands, 
but asphalt forming at the outcrops 
sealed the oil now remaining in the sec- 
tion, though undoubtedly a very large 
volume of oil, if not the larger proportion 
of it, escaped. 

The advancing Pennsylvanian seas en- 
tirely submerged the Oklahoma City 
anticline only during early Oswego time. 
The movement along the fault gradually 
subsided during Pennsylvanian time, 
though probably it continued with dimin- 
ishing intensity into Permian. The out- 
standing factor during that time was the 
sinking of the sediments on the down- 
thrown side of the fault, probably due to 
the accumulated weight of Pennsylvanian 
beds, and to the weakness of as yet un- 
stabilized basement complex. This sink- 
ing increased the height of the fault scarp 
from 200 ft. at the beginning of Cherokee 
time to some 600 ft. at present time, as is 
indicated on Figure 1. 

The deposition of younger Pennsyl- 
vanian and Permian sediments gradually 
softened the structural relief of the Okla- 
homa City anticline: thus while on base of 
Pennsylvanian at about 6,000 ft. there is 
about 500 ft. of closure; this closure is de- 
creased to 400 ft. on the Checkerboard 
limestone at about 5,100 ft.; to 250 ft. on 
the Pawhuska limestone at about 3,200 
ft.; and to 100 ft. on the Garber sandstone 
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which outcrops on the surface. At the 
same time the axis of the fold gradually 
shifted fully one mile westward, as is 
shown on the insert of the structure 
map. 


Conclusions 


@Ox.auoma ciry field with its recovery 
to date of nearly 250,000,000 bbl., and a 
recoverable reserve of some 95,000,000 
bbl. is an outstanding field of the Mid- 
Continent. In 1931 Oklahoma City field 
produced 46,337,000 bbl. or 24.55 percent 
of Oklahoma’s total production in that 
year; in 1932 the field accounted for 22.05 
percent of the state’s total, producing 
33,807,000 bbl.; and the corresponding 
figures for 1933 were 37.45 percent and 
68,312,000 bbl.; while 1934 estimated pro- 


duction will be about 60,000,000 bbl. or 
35.2 percent of the state’s total. 
Oklahoma City field was developed and 
produced in a highly wasteful manner. 
The field was overdrilled in its richest pay 
horizon, the Wilcox sand, and subse- 
quently gas was wasted and water was 
drawn into wells very high structurally. 
The waste of capital due to unnecessary 
drilling can be approximately estimated at 
$32,500,000; but the waste due to prac- 
tically criminal producing practices will 
be many times that figure. Considering 
that some 230,000,000 bbl. of crude oil 
could have been recovered ultimately in 
excess of what will be eventually recov- 
ered under past and present methods of 
handling the field, and considering that 
most of this oil could have been recovered 


by flowing or on gas-lift at a maximum 
cost of around 20 cents per barrel, and 
figuring on $1.00 crude oil, the operators 
of the field reduced their income by some 
$156,000,000, at the same time cutting 
the income of land and royalty owners in 
the field by $28,700,000 and that of state 
by $6,900,000. A total waste in excess of 
$200,000,000 is thus indicated, and while 
this figure may be somewhat too high, 
nevertheless it poignantly calls attention 
to the great waste in oil fields developed as 
wastefully as Oklahoma City was. Con- 
sidering the definite limitations of the 
crude oil reserves of United States it is ev- 
ident that the state and federal govern- 
ment can not and should not allow in the 
future a comparable waste of a vital and 
non-replaceable natural resource. 


Belgium Slows Action on Refinery 


Expansion 


BRUSSELS, BELGIUM. DEC. 3. 
Wuue it has been published abroad 
from time to time that Belgium would 
establish a monopoly of petroleum or at 
least would demand that the requirements 
of the Belgian market be domestically re- 
fined, the fact is that there has been no 
strong sentiment in support of either of 
these proposals. Of course, there are 
always politicians who can see personal 
or party advantage in undertakings of this 
sort and who find it useful to agitate such 
proposals in the absence of real issues. 
Certain recent developments indicate 
rather clearly that the tide is not setting 
in the direction of a public monopoly or 
even the compulsory refining of petroleum 
within the country, inasmuch as pref- 
erential rates have been reduced and 
temporarily suspended. As a protection 
to the domestic refining industry the im- 
port duty on motor spirit originally was 
placed 46 centimes per litre higher than 
the excise tax on motor spirit and 32.5 
centimes higher in the case of kerosene. 
In a report submitted to the King by 
the Ministry at the beginning of Novem- 
ber, the opening sentence is: “‘It appears 
necessary to bring about certain changes 
in the regulations governing the taxes on 
refined mineral oils in the country, this in 
order not to affect dangerously customs 
duties and excise tax on said oils which 
constitute one of the biggest sources of 
supply of the Treasury”. In accordance 


with this recommendation a decree issued 
on November 4, reduces the tax differen- 
tial on motor fuel to 30 centimes per litre 
and on kerosene to 20 centimes. At the 
same time the quantity on which domestic 
protection is to be allowed is limited to 
50,000,000 litres which is roughly one- 
tenth of the total consumption. 

Proration of the 50,000,000 litres as- 
signed to domestic refining companies was 
left to the Minister of Finance but ap- 
parently it has presented some difficulties 
and at the end of November it was an- 
nounced that the excise tax on manufac- 
tured products would be maintained at 
the same level as the customs duty on 
imports until proration orders were pub- 
lished. As to when that would occur no 
announcement was made. It is reported, 
however, that a new and more sweeping 
decree will be issued designed to eliminate 
unfair business practices. If such a 
measure actually is put in force it will 
effect an important and much needed 
change in the situation. 

Whenever the proration order is issued 
it is expected that the major share of 
domestic production will be allotted to 
Belgo Petroleum Company which is 
jointly owned by Royal Dutch Shell, 
Anglo-Persian, Standard Oil Company of 
New Jersey, Texas Company, Atlantic 
Refining Co. and Purfina. Next in im- 
portance comes British Lianosoff, control 
of which has now been transferred from 


German to Belgian ownership. Royal 
Dutch Shell recently has completed a 
refinery on its property near Ghent 
which presumably will entitle it to an 
additional quota and there are a number 
of local interests with proposals that are 
contingent on their obtaining an allot- 
ment. 

From the course of recent events it 
appears, however, that practical consid- 
erations of revenue are impelling the 
government authorities to go slow in 
encouraging the expansion of domestic 
refining. 


Oil in Afriea 


Ir 1s announced from Paris that the 
commission entrusted with a search for 
oil in French Equatorial Africa has ob- 
tained encouraging results in the district 
south of Gabon and east of Fernand-Vaz 
lake. A large lake of asphalt has been 
discovered, and the leader of the expedi- 
tion is confident that oil deposits have 
been located that will exceed those of 
Morocco in importance. 


v 


Tue first of the giant new Clipper 
ships of the Pan American Airways, the 
Brazilian Clipper has recently completed 
its first run from Buenos Aires to New 
York in five days. 
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Lobitos Oilfields refinery at Ellesmere Port. 





Lobitos Refinery Opened in England 


A Third Step in the Building Up of An Important 


Fully Integrated British Oil Company is Accom- 


plished With the Formal Opening of the Ellesmere 
Plant Processing 2,200 bbl. Daily of Lobitos Crude 


Covrternc one more link in the chain 
that makes a fully integrated oil company, 
Lobitos Oilfields Ltd. held the formal 
opening of its new refinery at Ellesmere 
Port on the Manchester Ship Canal, Eng- 
land, on Wednesday, October 24. 

The Ellesmere plant itself embodies 
the remarkable advances in petroleum re- 
fining technology which have character- 
ized this branch of the industry. It.is 
designed to handle 2,200 bbl. of Peruvian 
and Ecuadorian crude from the fields of 
the Lobitos company to obtain benzine, 
kerosene and gas oil from the first or 
atmospheric stage which in turn provides 
charging stock to the second or vacuum 
stage to yield a complete range of lubri- 
cating distillates. 

Lobitos Oilfields Ltd., under the chair- 
manship of the late Lord Forres, was 
formed in 1908 to exploit oilfields in Peru 
that had been proved for production by 
Alexander Milne. Later, additional areas 
were acquired in Ecuador and at present 
the company holds 205 square miles in 
Peru with 552 producing wells and 150 
square miles with 391 producing wells in 


Ecuador. Low cold-test crude, high grav- 
ity and of low sulphur content is produced 
from both fields. 

Formerly much of this crude was im- 
ported into the United States where it 
was refined and reshipped to England 
and other markets. With the establish- 
ment of the United States tariff on crude 
and oil products, the Lobitos arranged to 
ship its production to England and else- 
where. Now, the installation of the new 
Ellesmere plant enables Lobitos to process 
its oil directly in the company’s refining 
unit. 

As a second step in building up a fully 
integrated oil company, Lobitos acquired 
a fleet of five tankers for crude transport 
from South America. Four of these 
tankers were built by Sir W. G. Arm- 
strong, Whitworth and Company, three 
of 11,012, 11,025 and 11,034 tons re- 
spectively and the fourth of 8,968 tons. 
The fifth tanker of 12,455 tons was built 
by the Blythwood Shipbuilding Com- 
pany Ltd. 

The final link was the erection of the 
Ellesmere Port Refinery under the super- 


vision of Harold Moore. The engineering 
plans for the process units were prepared 
by Alco Products Incorporated of New 
York. The atmospheric stage is the 
Stratford oil circulation type of unit based 
on designs originally developed by the 
Stratford Engineering Corporation. The 
vacuum stage is a standard Alco type of 
unit which has been used in some of the 
largest vacuum installations in the world, 
such as the Alco installation at Baku, 
U.S.S.R. The entire process installation 
was handled by Alco Products Interna- 
tional, the equipment being fabricated 
by Babcock & Wilcox Limited. The re- 
finery will supply the wholesale trade in 
England and offers the benefit of a steady 
and reliable supply of a wide range of 
quality products. 

In keeping with plans of the company, 
the new refinery embodies the latest de- 
velopments for the fractional distillation 
of low cold-test crude to furnish a com- 
plete range of products suited to the Brit- 
ish market requirements. The conditions 
called for an economical and flexible unit 
and after a careful study of the problem 
it was decided that a two stage unit would 
be the solution. 

The successful development and the 
application of the Stratford oil circula- 
tion type of distilling unit in the Elles- 
mere refinery makes it of particular in- 
terest. Briefly, the apparatus consists of 
vapor-crude heat exchangers, settling 
tank, Stratford oil circulation heater, 
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vaporizing tower, fractionation tower 
comprising three independent sections, 
reboilers and distillate receivers. The 
vacuum stage comprises an Alco type 
still of the most modern design providing 
a convection and radiant section, bubble 
tower fractionator with the respective 
stripping towers for each distillate, an 
Elliot multi-stage steam ejector in com- 
bination with an Elliot barometric con- 
denser which is equipped with a mist 
extractor to overcome any entrainment 
of oil with the process steam, coolers and 
run down tanks. In addition both units 
have a centralized remote control and 
indicating equipment to require the mini- 
mum of operators. 

The operation of this modern distilling 
unit is very interesting. The Stratford 
still was originally developed at the Avon, 
California refinery of the Associated Oil 
Company and was the outgrowth of modi- 
fications of the shell type still. Its suc- 
cessful application in Roumania and pres- 
ent installation in the Ellesmere Port 
plant, which embodies the latest improve- 
ments, mark a further development. 
Though, as mentioned, the still has a 
rated capacity of 2,200 bbl. per day, 
nevertheless it is extremely flexible and 
permits throughput rates one half or 
twice this rating without affecting the 
quality of the products nor facility of 
operation. 

The Stratford heater, unlike the con- 
ventional pipe heaters, overcomes the 
installation of expensive masonry and it 
replaces and eliminates the residual heat 
and lends itself to quick firing and on 
stream use with high heat transfer rates. 
The design of the distillation unit is a 
system in conjunction with this heater 
whereby the reduced crude is utilized as a 
heat carrying vehicle from the heater to a 
reservoir, then to reboilers located on the 
fractionating tower. To carry out this 
operation the reduced crude, obtained by 
the benzine topping operation, is circu- 
lated from the reservoir to the heater and 
returned thereto and by means of direct 
oil heat interchange and reboiling of the 
fractions an unusually efficient distilla- 
tion is obtained. The results tend to dis- 
prove the contention of refinery engineers 
that to obtain maximum yields of dis- 
tillates the initial boiling point of one 
fraction should equal the endpoint of the 
previous one. In this installation by 
proper reboiling gaps as high as 21 degrees 
C. between fractions have been attained. 
Moreover, yields show an excess of 3 per- 
cent by volume, based on crude, over 
those obtained in the laboratory by mod- 
ern and efficient equipment and procedure 
and as much as 6 percent by volume, 
based on the charge to the unit, over the 
well known Hempel distillation analysis. 
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A brief description of the flow and de- 
tails of the particular apparatus is as 
follows: Crude is charged by means of a 
multi-stage centrifugal pump under 210 
Ibs. per sq. in. discharge pressure and is 
controlled by a Foxboro Stabilog system 
which is indispensable for uniform and 
precise operation. The crude charge 
passes through two vapor-crude exchang- 
ers located on the vapor lines of the ben- 
zine and kerosene distillates respectively, 
then through another heat exchanger on 
the gas oil line and when the unit is 
starting up a steam preheater is utilized 
before the crude is discharged into the 


horizontal settling tank. The oil is 
thus preheated to about 125 degrees C. 
and a complete separation of water and 
impurities is effected in this drum. The 
oil is withdrawn and passes next through 
the convection section of the Stratford 
heater. This apparatus is the essence 
of the entire system. The heater com- 
prises a radiant section which is composed 
of a 12 foot long by a 4 foot diameter 
corrugated horizontal firing tube at the 
extremity of which is located the convec- 
tion section tubes placed vertically and 
equipped with return bends, an air pre- 
heater and then flue stack connection 


Whessoe tanks for spindle, engine and fuel oils at the new Lobitos refinery at Ellesmere 


Port, England. 




















































































follow. Combustion is maintained by a 
Peabody mechanical atomizing burner to 
which the preheated air is supplied at a 
temperature of approximately 320 de- 
grees C. and under a fan pressure of 8 
inches of water equivalent. An increased 
flame temperature results from the intro- 
duction of the preheated air and is a 
factor in giving the unit wide flexibility 
of throughput and varying rates. 

The crude charge passing through the 
tubular convection section is raised to 
160-195 degrees C., depending on the 
operation rates, which vaporizes the 
benzine components and the product is 
delivered to the first independent section 
of the main tower or No. 1. Benzine of 
aviation distillation range and 140 degrees 
C. endpoint to normal motor spirit of 
200 degree C. endpoint are taken over- 
head from this tower, as desired. The 
endpoint is automatically controlled by 
a Leeds and Northrup pyrometer of the 
electric anticipatory type. Accurate and 
flexible tower temperature control, to 
within one degree plus or minus, is ob- 
tained. From the base of tower No. 1 
the reduced crude flows by gravity to the 
inlet line from the radiant section of the 
heater to the vaporizer or tower No. 2. 
This tower is the central reservoir for the 
reduced crude and provides the circulat- 
ing oil to the radiant section of the heater 
and the heater oil for carrying out the 
reboiling operations, alluded to later. 
The tower is provided at its base with a 
horizontal perforated tube, connections 
extend without and at each extremity 


a vertical single-stage Byron-Jackson 
centrifugal pump is attached. One of 
these pumps, of 3000 gallons per minute 
capacity at 3 atmospheres discharge 
pressure, is used for the circulation of the 
oil to and from the radiant section of the 
heater. The other pump is for carrying 
out the reboiling operations which insure 
maximum yield. A Foxboro Stabilog 
system maintains the liquid level in this 
tower, No. 2. 

As mentioned previously the Stratford 
heater comprises a radiant and convection 
section. Only reduced crude is delivered 
to the radiant section and this offers an un- 
usual advantage since the circulating oil 
operation is entirely independent of crude 
charging rates and may be maintained 
constant. A detailed account of the 
radiant section merits consideration at 
this point. As described before, the radi- 
ant section is 12 feet long by 4 feet diam- 
eter. Encasing this tube is another, pro- 
vided with nozzles, located at right angles 
to the corrugated surface of the first firing 
tube, which direct the circulation oil and a 
third manifold which forms part of the in- 
let oil conduit. The oil issuing from the 
nozzles at about 100 feet per second trav- 
els toward the firing end of the heater dis- 
tributing itself as a sheet on the corrugated 
tube and the film temperature is main- 
tained within a few degrees of the tempera- 
ture of the main body of oil. The inlet 
and outlet difference is less than 5 de- 


Flow chart of the Ellesmere Port refinery 
in England. 


grees C. and no vaporization takes place 
here. High transfer rates, as high as 
85,000 B.T.U. per square foot of heating 
surface, are obtained. 

Inasmuch as the transfer rate of radiant 
heat varies directly as the fourth power of 
the temperature difference, a high rate of 
radiant heat transfer may be attained by 
rapid circulation of oil in this section and 
thus provide means of maintaining the 
temperature difference. 

The circulated reduced crude travels 
from the reservoir, tower No. 2, to the 
radiant section and leaves the firing end of 
the heater and then commingling with the 
flow from the base of tower No. 1 the flow 
proceeds to the top of the vaporizing 
tower No. 2 where a spiral centrifugal head 
islocated. The reduced crude from tower 
No. 1 vaporizes due to this heating 
medium. Inasmuch as the proportion of 
circulated oil to reduced crude is in the 
ratio of 50 to 1 it provides the necessary 
heat for the further distillation of the re- 
duced crude. The vapors issuing from 
the vaporizer from the result of this action 
are then led overhead to the second in- 
dependent section of the main tower or 
No. 3, just below the rectifying and above 
the stripping plates. 

Conditions of operation of the vaporiz- 
ing tower are such that equilibrium be- 
tween the vapor and liquid phases are very 
closely attained. From this an ad- 
vantage results since lower distilling 
temperatures are possible and thus the 
corrosive range of 280 to 320 degrees C. of 
normal pipe still operation is avoided. 
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By reducing the partial pressure with a 
small amount of steam in the vaporizing 
chamber, crudes may be 55 _ percent 
vaporized at a maximum temperature of 
250 degrees C. and thus kept below the 
corrosive limit of 260 degrees C. 

From tower No. 3 kerosene distillate is 
obtained of 270-300 degree C. endpoint 
and gas oil distillate from the stripping 
section in the lower part of the tower. 

To insure maximum yields and control 
the products to specifications, both tower 
No. 1 and No. 3 are provided with 
thermo-syphon reboilers. The heating 
medium is the reduced crude maintained 
in the vaporizer and circulated, by one of 
the vertical pumps mentioned, to both of 
these reboilers. The oil circulated in no 
way affects the liquid level in the reservoir 
chamber. The base of tower No. 3 re- 
fluxes to the lowest of the main tower or 
No.4. Steam introduced here passes up- 
ward and furnishes both No. 3 and No. 4 
added means to maintain clean fractiona- 
tion. The bottoms from No. 4, stripped 
thoroughly of light components, consti- 
tutes the charging stock for the vacuum 
stage unit to be further reduced to obtain 
lubricants. 

A Foxboro flow controller regulates the 
charge to the vacuum unit. The charge 
is heated in the convection and then 
radiant section and the heater is so de- 
signed as to produce minimum tube skin 
temperature to insure a high yield of 
the valuable lubricating fractions. The 
charge heated to transfer temperature of 
413 degrees C. is delivered to the vacuum 
tower. Light spindle oil is removed from 
the top and on this vapor line the Elliot 
multi-stage steam ejector and barometric 
condenser for vacuum and condensation 
of process steam are located. A note- 
worthy feature of this apparatus is the 
mist extractor to remove entrained oil and 
condensed product and its efficiency is 
such that practically no oil is carried to 
the hot well. The process steam is de- 
rived from the exhaust of the pumps and 
superheated in the pipe heater. The 
increased cross sectional area of the path 
of flow through the heating coil permits 
maximum vaporization to take place 
within the tubes where latent heat can be 
supplied by direct fire, instead of from 
sensible heat in the flash chamber, thereby 
insuring the lowest possible outlet temper- 
ature for a given precentage of vaporiza- 
tion. 

Analogous to the unusual features em- 
bodied in the distillation unit are the 
streamline bubble tray design and the 
central temperature indicating flow con- 
trol system incorporated in the vacuum 
unit. 

The Alco streamline bubble tray, in 
keeping with the trend of the times, is the 
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Instrument panel at the refinery showing the method of side stream control and 


a reproduction of the actual record sheet. 


When the manual controls are properly 


set, as in this case, note the minimum variation in side stream temperature. 


application of dynamic principles to the 
flow of a fluid in a fractionating tower. 
The oil entering is evenly distributed to 
removable, liquid-tight fitting troughs, 
by a weir from a reservoir which main- 
tains the liquid levelin the tray. The de- 
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sign prevents the accumulation of a static 
body of liquid and channeling of the flow. 
The bubble caps which are adjustable in 
height, have a streamline design and be- 
sides assuring a uniform vapor distribu- 
tion, under any operating conditions, offer 
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a minimum pressure drop, both of which 
are so essential in the design of an efficient 
vacuum unit. The conditions of opera- 
tion are perfectly flexible inasmuch as the 
adjustment of the bubble caps to any sub- 
mergence, and the weirs to any flow lend a 
ready means of meeting special fraction- 
ating conditions. Besides the above 
features, simplicity of construction, acces- 
sibility for cleaning and repairs and elimi- 
nation of most of the usual packed joints 
characterize this modern design. 

The second distinctive feature incor- 
porated in the vacuum unit is the Alco 
side stream remote control system which 
centralizes the recording and regulating 
equipment of the units under the supervi- 
sion of a minimum number of operators. 

Because the charge to the unit is from a 
low cold-test stock it is possible to obtain 
the lubricating fractions, of a boiling 
range of the finished product, directly 
from the tower. The Alco side stream 
control was applied to the four streams to 
achieve this end. Unlike the conven- 
tional practice of side stream regulation 
directly at the draw off points on the 
tower, this noteworthy improvement per- 
mits the operator to make all necessary 
adjustments, to meet changes in specifica- 
tions of the side stream, directly on the 
main control board. As will be noted in 
the illustration the micrometer control 
valves mounted on the operating board 
with their respective gauge glasses show 
all streams as they pass to the run down 
tanks. These micrometer valves adjust 
the rate of withdrawal from the external 
stripping towers and the rate of flow from 
the main tower to these stripping sections 
is in turn regulated by a liquid level con- 
troller located at the base of the strippers. 
Therefore, by means of these, any change 
in the setting of the micrometer valve by 
the operator brings about a counter ad- 
justment in the rate of side stream with- 
drawal from the main tower. Such 
counter adjustment is immediately re- 
flected in the draw off point temperature, 
continuously recorded on the board and 
thereby provides the operator an indica- 
tion as to tower conditions without neces- 
sity of leaving his post. The operation 
of this system has proven extremely suc- 
cessful which accounts for the efficiency of 
the unit. 

The wide range of products, from avia- 
tion distillate to lubricants and asphalt 
residue, which the refinery produces, of- 
fers all market requirements and its 
capacity and great flexibility of operation 
will permit meeting all demands. 

Many distinguished persons of the oil 
trade in England and elsewhere attended 
the opening which marked one of the 
most important events of the British oil 
industry in recent years. 





List of British and American Manufacturers whose Equip- 
ment was used in the Lobitos Refinery 


Alco Products, Inc................. General design and engineer- 
ing of complete plant 

Anderson, V. A., & Co.............. Filters 

Asbestos Engineering Products, Ltd. Insulation; pipe threading ma- 
chine 

Audley Engineering Company, Ltd. Valves 

Babcock & Wilcox, Ltd............. Fabrication; heat exchangers, 
fractionating towers; gratings 

Bain, Wm., & Co..................Steel buildings ar. 1 fencing 

Barclay, Andrew, & Co., Ltd......... Steam storage locomotive 

re Buildings, foundations and 
miscellaneous labor 

Byron-Jackson Co.................. Hot oil pump; crude oil pump; 


4 benzine, kerosene, and white 
spirit pumps 


Cape Asbestos Co., Ltd............ Lagging 

Crane Co. (U.S. A.)............... Valves 

Danks (Oldbury), Ltd.............. Boilers 

Dennis, H. W., & Co., Ltd... ........ Valves 

RI ERs 6 asc ec ccsccacscene Valves 

Elliott Company...................Multi-stage steam jet ejectors 
and barometric condenser 

Fairclough, Harry................. Buildings, foundations and 
miscellaneous labor 

Fisher Governor Company.........Governors on fractionators and 
other equipment 

Foster Brothers, Ltd............... Pipe erection and flanged 
joints 


Foxboro Company, The............ Stabilogs and Micromax re- 


cording instruments 


General Electric Co., Inc...........Motors on Byron-Jackson 
pumps 
General Electric Co., Ltd........... Electrical plant; controls and 
equipment 
GE MEU E os caccepeesskssvacawee Buildings, foundations and 
miscellaneous labor 
ON > ee re Pumps 
Harvey, G. A., & Co., Ltd..........Agitators 
Hills-McCanna Co.................Lubricators on Worthington 
pumps 
Holden & Brooke, Ltd.............. Pumps 
Leeds and Northrup Co............Pyrometer temperature con- 
trol 
Manlove, Alliott & Co., Ltd........ Filter presses 
Mather and Platt, Ltd............. Pumps 
Merryweather and Company....... Fire fighting system 
Minter, F. G., (Decorations), Ltd. ..Painting of oil tanks 
Moore and George................. Laboratory instruments 
Neill, Wm., and Son (St. Helens), 
Pr reer re reer eter er Small tanks 
Nobel Chemical Finishes, Ltd. ..... Tank pipeline and machinery 
finishes 
Oxley Engineering Co. Ltd......... Tanks 
Quimby Pump Co., Inc., The.......Pumps 
Reavell and Company, Ltd... ... .. .Compressors 
| IR ere eS Drum filling and weighing ma- 
chine 
Shipton, E., and Co., Ltd...........Automatic telephones 
Stewarts and Lloyds, Ltd.......... Piping 
Thompson, John (Dudley), Ltd. . . ..Lead lining of agitators 
Whessoe Foundry and Engineering 
Company, Ltd., The............. Main storage tanks 
Willcox, W. H., & Co., Ltd.......... Jones-Willcox large hose 
Worthington Pump and Machinery 
MD o:k sks wink 4 de Git hae 12 pumps; hot oil pumps 
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World Petroleum Abstracts 


Summaries of the Most Important Articles as 
Published in the Oil Press of the World Which 
Will be A Monthly Feature of World Petroleum. 


By Dr. O. W. Wilcox 


Petroleum Geology 


AcrREAGE AND SAND THICKNESS AS 
FACTORS IN PRORATION.—M. Albertson 
in OIL WEEKLY, vol. 75 (1934), No. 10, 
pp. 33-34. 

If proration means the act of dividing 
or distributing something proportion- 
ally, then the basis on which distribution 
is made becomes of importance. In this 
paper the author regards proration on an 
acreage basis as the fairest and most 
equitable basis of prorating in the oil 
industry. Acreage allotment should be 
paired with uniform spacing of wells. 
Thickness of producing sand, if it can be 
determined with reasonable accuracy 
and at a reasonable cost, may also be 
included directly as a proration factor; 
or if this is not practicable, well potential 
or reservoir pressures may be taken as 
the equivalent of sand thickness. 


Mleasurinc PERMEABILITY OF OIL 
SANDs.—F. B. Plummer, Sidon Harris 
and John Pedigo in PETROLEUM WORLD 
(Brit.), vol. 31 (1934), No. 410, pp. 
283-286. 


Using an apparatus designed by them 
at the University of Texas the authors 
determined the permeability of outcrop 
samples of Woodbine and Cisco oil sands 
with the view of clearing up some of the 
principles of such determinations. It 
was found that both linear and radial 
permeabilities were greatly increased by 
successive cleaning of the cores with 
distilled water and by air injected at 
rather high velocities. The result indi- 
cates that if the actual permeabilities of the 
semi-consolidated deposits as they exist 
in the subsurface are to be determined, 
excessive pressures of the gas or fluid 
should not be employed in the test. 
Data taken under conditions of high 
pressure and rapid flow lead to permea- 
bility values higher than those that 
actually exist in nature. Furthermore, 


the results of the tests described in this 
paper lead to a conclusion well known 
to oil operators, that the permeabili- 
ties of the sands adjacent to producing 
wells can be substantially increased by 
allowing the well to produce at a max- 
imum rate for a time after it comes in, 
and the longer the time and the higher 
the rate of flow, the better. Radial 
permeability is appreciably less than 
linear permeability. 


GeroLocy AND UNIT OPERATION OF 
OIL AND GAS FIELDsS.—C. Dwight Avery 
and J. Charles Miller, in BULL. AM. soc. 
PETROLEUM GEOLOGISTS, vol. 18 (1934), 
No. 11, pp. 1454-1492. 


The petroleum industry is now generally 
thinking of doing what should have been 
begun long ago, namely, operating oil- 
fields as units. The industry is being 
more and more forced to consider this 
method by the well-known results of un- 
controlled production, low prices and in- 
creasing production abroad. There are 


now six fields in the United States in- 
volving public lands that are under unit 
operation, namely, North and Middle 
Domes of Kettleman Hills in California; 
Little Buffalo Basin, Big Sand Draw, 
Billy Creek and Pitchfork fields in Wyo- 
ming. Plans for unit operation of the 
McCallum field in North Park, Colorado, 
are under consideration. The principles 
governing unit operation in these fields 
are two: each owner of the surface is en- 
titled to receive his ratable share of oil 
and gas in the pool at time of discovery, 
and the pool should be developed so as 
to recover the maximum quantity of oil 
therefrom. Unit operation is justified 
by the economic results; exploration costs 
are lessened by restricted drilling, pro- 
duction expense is decreased, reservoir 
energy is conserved, ultimate recovery is 
increased and the life of the field is pro- 
longed. If generally adopted unit opera- 
tion would be the surest means of bal- 
ancing supply and demand and insuring 
conservative development. 

Unit operation of an oil field is es- 
sentially controlled by the geological struc- 
ture of the field, which is for the petro- 
leum geologist to determine, and it is 
also the function of the petroleum 
geologist to indicate how unit operation 
may best be put into effect. The authors 
describe the petroleum geology of each 
of the six fields above named and show 
how the unit plan was evolved. 

It should be understood that upon 
request of parties interested in formulating 
a bona fide cooperative or unit plan, the 
area logically subject to unitization will 
be designated by the United States Geo- 
logical Survey. Unitization may even 
precede discovery, as was the case with 
the South Dome of the Kettleman Hills, 
provision being made for subsequent 
designation of participating and non- 
participating acreage. 


Oil Well Operation 


Procress iN THE ART OF DRILLING 
IN ROUMANIA.—A. Pleniceanu in ANN. 
MINES ROUMANIE, vol. 17 (1934), No. 11, 
pp. 415-424. 

The author sketches the progress of oil 
well drilling in Roumania since 1928, 
which has been characterized by a contin- 
ual struggle to reduce costs so as to stay 
ahead of constantly falling oil prices. 
That the industry has been able to sur- 
vive is largely due to the fact that drilling 
cost in 1934 has been reduced to 17 per- 
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cent of the 1926 cost. Many of the im- 
proved methods in use have been im- 
ported from the United States, but there 
are several of native origin. One of 
these is the cementation process by which 
successive oil or water bearing formations 
may be sealed off and the well continued 
to the lowest oil horizon; when this 
stratum has been exhausted the overlying 
horizons are exploited in succession; this 
is called working from below up. An- 
other Roumanian innovation is electrical 
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means of testing the resistivity and 
porosity of different strata encountered. 
In general modern methods and appli- 
ances are finding their way into the 
Roumanian oil regions, but there is a 
tendency to hold on to old equipment as 
long as possible. 


Stream PoweR IN _ DriILLinc.— 
W. Osenberg, in OEL UND KOHLE, vol. 2 
(1934), No. 10, pp. 477-479. 


For power purposes in oil well drilling 
the modern steam engine especially 
adapted for oilfield work has, according to 
Mr. Osenberg, a distinct advantage in 
economy over Diesel engines of the same 
rating, even in Germany where fuel costs 
are high. Comparison of a 200 h.p. 
steam engine with a Diesel of the same 
first cost, rating and total weight (10 
tons) the fuel costs of the steam engine 
(using coal) are half, the water consump- 
tion a third, and lubricating oil consump- 
tion about a tenth of the corresponding 
items for a Diesel engine. 


BRorary Hose MAINTENANCE.—A. D. 
MacLochlan in OIL WEEKLY, vol. 75 
(1934), No. 3, pp. 23-24. 


The hose used to carry the drilling mud 
is one of the vital pieces of equipment in 
oil well drilling; it is subject to enormous 
strains in operation and is frequently mis- 
handled when the rig is moved. The 
author points out one way by which the 
life of the hose may be lengthened. This 
is to have two hoses inthe rig. ‘The extra 
one is not suggested as a spare, but the 
idea is to use them alternately, so that 
while one is working the other may have 
an opportunity to dry out. It is stated 
that by this alternation it is possible to 
get much longer service from the two 
hoses than if the second hose were used 
only after the first has worn out. It isa 
fact that the rubber used in drilling hose 
absorbs water under the enormous pres- 
sure to which it is subjected and it is to 
allow removal of this water, which would 
otherwise promote deterioration, that 
the advice is given to have two hoses for 
periodical drying out. 


Portaste Rotary DEEP DRILLING 
UNIT.—Gerald F. Benedict, in PETRO- 
LEUM ENGINEER, vol. 6 (1934), No. 1, 
pp. 23-24. 

A portable rotary drilling rig that in- 
volves a minimum amount of time and 
expense in getting into action has been 
evolved by the Wilson Manufacturing 
Company and is now in successful opera- 
tion in Western Kansas. It is designed 
for depths to 5,000 ft., using a 4-in. drill 
pipe. The entire outfit is so compact 
that it can be loaded on a 7!4-ton truck 
and moved from place to place in one 


load. It is furnished with two 125 h.p. 
engines, one for driving the truck and the 
other for operations at the well, but when 
on location both engines can be operated 
separately or together to drive the rotary 
table, the draw works, or to operate the 
pump and the lighting equipment. Be- 
sides economy in cost of transporting the 
rig, there is economy in the speed and 
simplicity of rigging-up; drilling may be 
begun in four hours after arriving on the 
site. For exploratory work with small 
pipe (4-inch) the apparatus saves in water 
and fuel as well as time. 


Accip-TREATING OF WELLS.—Frank H. 
Love, in PETROLEUM ENGINEER, vol. 6 
(1934), pp. 32-35. 


Interesting details are given of present 
practice of the acid-treatment of oil wells 
in Texas, Oklahoma, Kansas, New Mex- 
ico and Louisiana; in this region one 
company has treated more than 3,500 
wells since September, 1932. The treat- 
ing medium is usually a mixture of equal 
parts of commercial concentrated hydro- 
chloric acid and water. Although sub- 
ject to variation, the standard treatment 
is 1,000 gallons, which is pumped into the 
well and followed by crude oil from the 
crude stock tank on the lease in order to 
force the acid into the oil formation; the 
amount of this forcing oil depends on cir- 
cumstances, chiefly whether the formation 
is a hard, tight dolomite or a porous lime- 
stone. In some instances as much as 
200 lbs. pressure is required. It is desir- 
able to put the acid in position as soon as 
possible to prevent its being neutralized 
before traveling the greatest possible 
distance from the bottom of the well, and 
to clear the acid from the well before it 
has time to act on the casing. The well 
is then shut down for 36 to 48 hours, after 
which it is opened up and again placed in 
production. 


Natural Gas 


INTERNAL CORROSION OF NATURAL 
GAS PIPELINES.—E. F. Schmidt and T. S. 
Bacon, in PIPE LINE NEWS, vol. 6 (1934), 
No. 12, pp. 6-8. 

Distributors of fuel gas have had their 
troubles ever since the first gas pipeline 
was installed, and one of the chief of these 
difficulties is corrosion of the metal of the 
pipe; this corrosion occurs on both the in- 
side and the outside. External corrosion 
can be obviated more or less easily by ap- 
propriate coatings, but internal corrosion 
is a different problem. 





Special conditions sometimes call for 
special variations in technique. In very 
hard dolomitic limestone crude oil is first 
heated to a high temperature and forced 
down the tubing, past the producing 
formation and back up outside the casing; 
this is to heat up the casing and the 
formation. The acid is then heated in a 
special coil and injected into the heated 
system so that it reaches the spot without 
opportunity to cool off. On the other 
hand, in pure limestone areas where the 
tendency is for the acid to become neutral- 
ized before reaching as far as desired into 
the producing formation, the acid is 
cooled to a low temperature with ice so 
that it will be slow to act and thus will 
travel farther. Most old wells require 
no pressure to place the acid. 

The amount of fluid required to treat 
a well varies, but in general the more 
acid used the more effective the treat- 
ment. In prorated fields, however, there 
will be no point in securing a yield much 
greater than the allotment, so that the 
majority of operators have agreed on 
1,000 gal. as the average desirable quan- 
tity. Many wells have been treated more 
than once, but as a rule the first treatment 
results in a greater increase in production 
than succeeding ones. 

Acid treatment is used not only for 
rejuvenating stripper wells, but almost as 
frequently for the bringing in of wells 
drilled into formations having no show of 
oil. An instance is given from near 
Graham, Texas, where a test hole resulted 
in no showing of oil; after treatment with 
3,000 gal. of acid the well started flowing 
at 100 bbl. per hour and after six months 
is still good for several hundred bbl. a 
day. Fifty percent of tests in the active 
Archer County field that at first showed 
no oil have been made into 500 to 1,000 
bbl. a day wells. Others have been con- 
verted from five bbl. to 1,200 bbl. daily. 


Internal corrosion of gas pipelines has 
various causes and consequences; theinside 
of the pipe may become pitted, resulting 
inleaks. Evenif pitting does not proceed 
to the extent of perforation the inter- 
nal surface of the pipe may be so rough- 
ened that the friction factor will be raised 
so far that the capacity of the line is 
reduced. 

The causes of internal corrosion may be 
present in some lines and absent from 
others. There are some natural gas trans- 
mission lines that have been in service for 
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20 years without appreciable internal cor- 
rosion, while others have been put out of 
use in a few years by this cause. Natural 
gas itself, so long as it consists only of 
hydrocarbons, does not cause corrosion. 
According to the authors, in all reported 
cases of serious internal corrosion of gas 
pipelines oxygen has been present in the 
gas, but oxygen alone is unlikely to cause 
corrosion; it requires, among other things, 
the presence of water either as liquid or as 
partly saturated vapor; oxygen and water 
cause iron to rust. Besides oxygen, the 
presence of hydrogen sulphide will cause 
corrosion if water is present; in the absence 
of water hydrogen-sulphide has little or no 
effect on iron unless heated to about 400 
deg. F., although it will act on copper or 
brass fittings at much lower tempera- 
tures. Carbon dioxide gas, although a 
weak acid, has probably little or no cor- 
rosive effect in this connection. The cor- 
rosive effect of water, oxygen and hydro- 
gen is the greater the higher the pressure. 

Another cause of corrosion of gas pipe 
lines has been found in districts where the 
oil wells have been treated with hydro- 
chloric acid to enlarge production. This 
acid, being quite volatile and carrying 
more or less moisture may enter the gas 


lines and attack the metal with formation 
of iron chloride; or gas that is cleaned with 
water containing salt may entrain some 
of this water with similar results. In re- 
gions where the raw natural gas varies 
through a wide range of heat value some 
gas companies add nitrogen to stabilize 
the calorific value of the gas for distribu- 
tion; if this nitrogen is obtained by burn- 
ing some of the gas in air to remove the 
oxygen, nitrous oxides are formed which 
may cause serious corrosion. 

The causes of internal corrosion being 
more or less well known there arises the 
question of preventive measures. These 
include protective coatings, which are re- 
ceiving increasing attention. One com- 
pany reports a reduction of 75 percent in 
the rate of corrosion by injecting a light 
oil into the compressor station discharge 
gases. Resistant alloys are as yet too ex- 
pensive for pipeline use. Among other 
measures, complete dehydration of the 
gas seems to offer the best solution in most 
cases, especially in high pressure distribut- 
ing systems; water and hydrogen sulphide 
may be effectively removed in this way. 
In many cases it is impossible to free the 
gas from oxygen, but this does not matter 
much if the dehydrators are really efficient. 


Petroleum Refining 


New Form or Oi FRACTIONATING 
TOWER.—Nickolaus Mayer, in OEL UND 
KOHLE, vol. 2 (1934), No. 10, pp. 479-482. 

In the fractionating column of a topping 
plant the construction must be such as to 
make a clean separation of the gasoline, 
kerosene and gas oil fractions. The com- 
position of the crude oil governs the num- 
ber of bubble plates and the location of 
the draw-offs. If the positions of the 
draw-offs are fixed, the fractionation can 
be controlled by regulating the feed and 
the proportion of the reflux to the draw- 
off. Another usual expedient is to pro- 
vide an arrangement so that the positions 
of the draw-offs can be shifted up or down 
the column. In the new topping plant 
designed for the Ersag refinery at Salz- 
bergen, the column is equipped with both 
variable draw-offs and bleeders; by means 
of the latter, refluxing liquid can be with- 
drawn from a section and passed through 
auxiliary superheaters located on top of 
the pump house (see illustration). By 
this arrangement the tower operations are 
given an extreme flexibility; the number of 
bubble plates between the different frac- 
tions can be altered at will and the action 
of these plates can be completely con- 


trolled by means of the hot liquid that is 
drawn off through the bleeders, reheated 
and returned to the system, so that with a 
small number of plates and a large volume 
of reflux the same result may be obtained 








with a large number of plates and a small 
throughput. In the acceptance tests it 
was found possible to establish a 25 deg. 
C. spread between the gasoline and kero- 
sene fractions, and a 10 deg. C. spread 
between the kerosene and gas oil fractions. 
The regulation of the column is largely 
automatic. The residue amounts to 10 
to 12 percent. The outfit is considered of 
special interest because it demonstrates 
the possibility of obtaining lubricating 
oil from German crudes without employ- 
ing a vacuum process. 


BRearRANGING REFINERY EQUIPMENT. 
—Allen M. Peairs in PETROLEUM ENGI- 
NEER, vol. 6 (1934), No. 1, p. 25. 

This is a success story of how an 1,800 
bbl. topping plant costing $75,000 and 
giving unsatisfactory results was con- 
verted into a successfully operating plant 
processing 5,500 bbl. of crude by an ex- 
penditure of no more than $25,000, 
which was spent chiefly for a new 30-tray 
bubble tower. 


First Dvo-So. Process UNIT IN 
OPERATION.—Arch. L. Foster in NA- 
TIONAL PETROLEUM NEWS, vol. 26 (1934), 
No. 4, pp. 35-42. 

This is a description of the construction 
and operation of the first commerical unit 
for oil refining by the Duo-Sol process, 
which depends on the selective solvent 
action of two solvents applied successively 
to the oil under treatment. The first 
solvent in this series is ortho-cresol, 
which removes the naphthenic compo- 
nents, and the second is liquid propane, 
which is a solvent and carrier for the more 
desirable paraffinic portion of the oil. 
The plant is located at Paulsboro, N. J., 
built by the Lummus Company and used 
by the Vacuum Oil Company for treating 
mid-continent and other stocks. The 
rated capacity is 3,000 bbl. daily. 

The complete unit consists of three 
sections: the extraction battery, where the 
solvents are successively applied, one set 
of stills for recovering the cresol, and 
another set for recovering the propane. 
The operation consists in making a pre- 
liminary extraction to divide the stock 
roughly into paraffinic and naphthenic 
fractions; each of these fractions is then 
again treated with both solvents and so 
on until complete separation of the 
paraffins and naphthenes has been effected. 
The results obtained are regarded as 
quite satisfactory. Good results have 
been obtained even from San Joaquin 
distillate, which heretofore has not been 
regarded as a possible source of lubricants. 
Most of the treated oils show only a 
slightly lowered flash point and an in- 
creased gravity; carbon residues are very 
low. West Texas residuums high in 
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sulphur give lube oils of high color stabil- 
ity and the solvent-refined oils show far 
less tendency to form sludge than con- 
ventionally refined paraffinic oil. 


Aromatic Arc WELDING FOR PREs- 
SURE VESSELS.—O. A. Tilton in WORLD 
PETROLEUM (1934), No. 12, pp. 462-464. 


The author notes that there are still 
some engineers in the oil business who are 
loath to adopt welding in various con- 
structions used in the industry. Such 
engineers miss both the convenience and 
the numerous opportunities for economy 
offered by the different forms of the weld- 
ing process. Welding makes it possible 
to use pipe that is both stronger and 
lighter. In the refinery, high pressure 
and high temperature cracking-stills have 
increased production from the crude oil. 
Electrodes are now available for given 
specifications of steel, so that the welded 
joints may have the same tensile strength, 
yield point and ductility as the plate it- 
self, as well as a grain structure such that 
corrosion is no greater than in the parent 
metal. Machines and electrodes have 
been developed for automatic welding in 
which variables incident to the human 
element are avoided, so that welded con- 
structions are now thoroughly depend- 
able. 


AMpPLICATIONS OF THE FILM CONCEPT 
IN PETROLEUM REFINING.—Carl C. Mon- 
rad, in INDUSTRIAL AND ENGINEERING 
CHEMISTRY, vol. 26 (1934), No. 10, pp. 
1087-1093. 


During the past few years it has become 
apparent that many supposedly complex 
problems in various process can be corre- 
lated by means of the concept of “‘stag- 
nant’’ films. 

Some of the applications of the film 
theory to the petroleum refining industry 
are reviewed in this article. In some 
cases the application is fairly simple— 
notably heat transfer and friction losses— 
but others of the more complex problems 
still have to be solved. Among these are, 
particularly, deviations from equilibrium 
in absorption and fractionating towers 
and evaporation losses from tankage. 

An equation is developed for evapora- 
tion from large plane surfaces to flowing 
gases, based on heat transfer and diffusion 
data obtained by several investigators. 
Besides heat transfer, the use of the equa- 
tion in investigating pressure drop, ther- 
mal decomposition, fractionation and 
absorption and various other contin- 
gencies in petroleum refining are exempli- 
fied. 


Errictent SMALL-SCALE FRACTION- 
ATING EQUIPMENT.—C. O. Tongberg, D. 
Quiggle and M. R. Fenske, in INDUSTRIAL 


AND ENGINEERING CHEMISTRY, 
(1934), No. 11, pp. 1213-1217. 


In the lighter petroleum products, such 
as gasoline, more efficient fractionation is 
desirable, particularly for making spe- 
cialty products. Small-scale fractionat- 
ing columns are not only useful as 
analytical apparatus but are also helpful 


vol. 26 


OMM/D 





CONDENSER 





|_ PACKED WITH ONE- 
TI|_ TURN GLASS HELIXES 





| 3M. ANNULAR 
| VAPOR JACKET 


avon -—— 


| 4M. ANNULAR 
AIR JACKET 




















HOLES FOR VAPOR 


SIPHON REFLUX 
—1— COUNTER 


18 CM. 


—45 MM.!D 











Gd. OPEN-END 
TUBE FOR LIQUID 
CIRCULATION 


11CM-—— 


HEATING ELEMENT 


L_ 





in the design and operation of large-scale 
equipment. While small columns can be 
made much more efficient than large ones, 
they usually lack the means of measuring 
and controlling the important operating 
variables—namely, rate of distillation and 
reflux ratio. 

This control is possible with the two 
small columns designed by the authors, 
one of metal and the other of glass, the 


latter being shown in the accompanying 
illustration. These columns can give 
important information, as different mix- 
tures are found to give different degrees of 
enrichment, so that they should be useful 
in anticipating the performance of larger 
packed columns. The rate of distillation 
and reflux ratio being known, they enable 
careful study to be made of batch fraction- 
ations, 


Uses ror Gases FROM CRACKED 
HyYDROCARBON-OILS.—Gustav Egloff and 
J. C. Morrell, in INDUSTRIAL AND ENGI- 
NEERING CHEMISTRY, vol. 26 (1934), 
No. 9, pp. 940-944. 


The oil industry is developing more and 
more along the line of synthesis because of 
the enormous quantities of unsaturated 
hydrocarbons which it is producing from 
the cracking of gasolines, naphthas, 
kerosene, gas oils, fuel oils, and crude 
petroleum. These unsaturated hydro- 
carbons are present not only in the 
cracked products comprising gasoline, 
kerosene, and tractor, stove, furnace, 
Diesel, and fuel oils, and asphalt, but also 
in the gas produced. The volume of 
cracked gas now available yearly is over 
300,000,000,000 cubic feet (8,400,000,000 
cubic meters) averaging over 20 percent of 
unsaturated hydrocarbons with some 
exceeding 50 percent. The volume of 
cracked gasoline per year is 7,600,000,000 
gallons (28,850,000,000 liters), which con- 
tains an average of about 20 percent of 
unsaturated hydrocarbons. 

Cracked gases now form the basis of a 
synthetic chemical industry wherein a 
large number of compounds, having a 
wide variety of uses, are produced. 

Chemically, the unsaturated hydro- 
carbons in cracked gases react readily to 
form many compounds useful as such, 
or as intermediates for making other 
products. The chlorides, such as ethy- 
lene dichloride, may be made without 
difficulty by simple addition. Hypo- 
chlorous acid reacts readily with olefins 
to form chlorohydrins which can be sub- 
sequently converted into glycols by 
hydrolysis. The formation of alcohols 
may be accomplished by absorption of 
olefins in cracked gases by sulfuric acid in 
the presence or absence of a catalyst fol- 
lowed by subsequent hydrolysis. Start- 
ing with the simple addition reactions, 
the whole field of aliphatic chemistry may 
be developed. 

The following groups of compounds 
have been synthesized and produced 
commercially from cracked gases: alco- 
hols, amines, chlorides, glycols, nitro- 
glycols, chlorohydrins, ethers, ketones, 
acids, and esters. 

Some of the outstanding uses for these 
products are as antifreeze agents (ethylene 
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glycol), explosives (nitroglycols), agents 
to remove hydrogen sulfide or carbon 
dioxide from gases (triethanolamine), sol- 
vents for lubricating oil treatment (di- 
chloroethyl ether), medicinals (aceto- 
acetanilide), fumigants (ethylene oxide), 


solvents for plastics and lacquers (alco- 
hols, esters, ketones), resins, synthetic 
rubber, and others. It is reported that 
two hundred thousand tires were produced 
in Russia during 1933 from the polymer- 
ization of butadiene from cracked gases. 


Petroleum Physics 


ApPLIcATION OF THERMODYNAMIC 
DATA TO PETROLEUM PRODUCTION PROB- 
LEMS.—W. N. Lacey and B. H. Sage, in OIL 
AND GAS JOUR., vol. 33 (1934), No. 26, pp. 
86-90. 

During the whole series of steps in- 
volved in the production and transporta- 
tion of petroleum products, the materials 
are constantly subjected to changes of 
temperature, pressure, elevation or veloc- 
ity, and these changes may be gradual or 
abrupt. All such changes involve cor- 
responding changes of energy and these 
energy changes take place in accordance 
with the laws of that branch of physics 
known as thermodynamics. This science 
is a more or less formidable study, but the 
efficient oil engineer must make use of it 
if he expects to accomplish results with 
the least trouble and expense. Such 
knowledge is of especial value in practical 
oil-field work in measuring and utilizing 
formation temperatures and pressures, 
the influence of production rates, for 
solving problems that arise in oil or gas 
transportation lines, and particularly for 
cases where artificial energy has to be sup- 
plied. Computations relating to these 
problems are facilitated by the charts and 
explanations furnished by the authors. 


Present Position OF INVESTIGA- 
TIONS ON LUBRICATION.—V. Vieweg, in 
OEL UND KOHLE, vol. 2 (1934), No. 11, pp. 
394-400. 


The present position of research on 
lubrication is that no clear and definite 
way has yet been found for subjecting an 
oil to a preliminary examination and find- 
ing a figure that will measure its lubricat- 
ing value, but at least progress is being 
made in that direction. Viscosity alone 
is not a guide, because two oils with the 
same viscosity will show different friction 
values. The same oil will show different 
results with different steels and alloys, so 
that evidently the properties of metals 
enter the problem as well as properties of 
the oils. The final solution will lie in a 
combination of methods, and the German 


Physikalisch-Technischen Reichsanstalt is 
working in that direction. Physical and 
chemical investigation has shown that the 
molecular force between the bounding 
surface and the lubricant determines the 
lubricating property of the oil. This 
molecular force can be measured by 
measuring the orienting effect of an electric 
current, which is determined by unipolar 
conductivity in a special electric circuit. 
This gives values which correlate with the 
results of measurements of friction and 
layer thickness. Further work remains 
to be done to see how far the method may 
be relied on for quantitative determina- 
tions. The author gives an excellent 
summary of the literature of this field. 


Factors AFFECTING LUBRICATING 
PROPERTIES OF A PETROLEUM OIL.—F. H. 
Rhodes and Arthur W. Lewis, in INDUS- 
TRIAL AND ENGINEERING CHEMISTRY, vol. 
26 (1934), No. 9, pp. 1011-1014. 


The authors undertook the investiga- 
tion here described with a twofold pur- 
pose: (1) to isolate and to identify the 
component that is primarily responsible 
for the “‘oiliness’”’ of petroleum lubricants; 
and (2) to discover, if possible, other sub- 
stances that, when added to an oil, will 
have a similar effect in improving the 
lubricating properties. The first of these 
problems has not yet been solved; the 
second objective has been attained, and 
new confirmation is found for the conclu- 
sion that the effect of a petroleum lubri- 
cant in reducing the static coefficient of 
friction in a bearing appears to be due 
primarily to the presence of a small 
amount of some substance that is firmly 
adsorbed on the surface of the bearing to 
form a film of high lubricating power. 
This film does not form instantly on a 
freshly oiled surface; an appreciable 
length of time elapses before equilibrium 
is established. 

The constituent that is primarily re- 
sponsible for the lubricating power may 
be removed from the oil by adsorption on 
finely divided metal—for example, on 


powdered Wood’s metal. It is retained 
so tenaciously by the metal that attempts 
to recover it in a relatively pure form have 
not been successful. 

When a petroleum lubricant is heated 
in the presence of air, a marked loss of 
lubricating power occurs at about 75 deg. 
C. This change appears to be the result 
of oxidation. It may be inhibited by 
adding small amounts of certain sub- 
stances to the oil. Cyclohexanol and 
B-naphthol are among the addition agents 
that show this effect. These particular 
addition agents also improve the lubricat- 
ing power of the oil at ordinary tempera- 
tures. 

(Note.—Identification of this mysterious 
substance so that it could be synthetically 
prepared and used to standardize lubricat- 
ing oils would obviously be a forward step 
of major importance. Perhaps the “ Ex- 


anol” products that have lately appeared 
on the market will show the way.—Ed.) 


Mlecuanism or Om Viscosity.— 
W. K. Lewis and Lombard Squires, in OIL 
AND GAS JOUR., vol. 33 (1934), No. 26, pp. 
92-96. 

The authors (who are professors at the 
Massachusetts Institute of Technology) 
recognize that most technical men are hazy 
on the subject of the properties of liquids 
in relation to their structures, especially as 
to questions relating to viscosity and they 
have written this long article in an at- 
tempt to develop clarity in the qualitative 
understanding of the situation. 

They particularly explain the modern 
physical concept of the structure of the 
molecule. This leads to a qualitative ex- 
planation of the influence of molecular 
weight and molecular structure on volatil- 
ity and boiling point, on liquid density 
and viscosity. It gives a clear picture of 
the reasons for the differences in viscosity 
behavior between liquids and gases, 
particularly the influences and tempera- 
ture and pressure. It leads to the un- 
expected conclusion that for pure liquids 
the temperature co-efficient of viscosity is 
determined predominantly by the vis- 
cosity itself, always resulting in extremely 
high temperature co-efficients for viscous 
liquids. 

Passing from the scientific to the more 
practical aspects of molecular physics 
they show that modern knowledge of the 
properties of what may be described as 
nonhomogeneous liquids, consisting of 
mixtures of large, chain-like molecules 
with ordinary liquids, makes it possible to 
prepare liquids of abnormally low vis- 
cosity-temperature co-efficients relative to 
their viscosities. Mixtures of this type 
hold promise of developing extreme im- 
portance in the field of lubrication, partic- 
ularly of hydrocarbon lubricants. 
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Petroleum Chemistry 


SIGNIFICANCE OF LIGHT TRANSLU- 
CENCY OF OIL Fi_ms.—S. Fischer and 
Edward Marinoff, in PETROLEUM EN- 
GINEER, vol. 6 (1934), No. 11, pp. 61-65. 

In this paper the authors sum up an 
extensive series of investigations on the 
translucency of thin adsorbed films of 
lubricating and other oils. In this re- 
search they arrive at two interesting and 
evidently important criteria of oils, with 
special reference to Pennsylvania type 
paraffin base oils. 

One of these points of reference is given 
by the intersection of the curve of per- 
centage light translucency with A.P.I. 
gravity relationships. This point is iden- 
tified as the coincidence of A.P.I. gravity 
of 28.5 deg. and a percentage light 
translucency of 81 percent. 

The other reference point is the inter- 
section of the percentage light translu- 
cency curve with the viscosity (S.U.) 
curve; this point represents a viscosity of 
approximately 63.8 sec. at 210 deg. F. 
(S.U.) and a percentage light translucency 
of about 76 percent. 

Percentage light translucency can thus 
be related to two of the most important 
physical characters of oils. From these 
relationships the authors are enabled to 
draw a wide range of practical conclusions. 
Loss of translucency is an indication of 
the relative degree of decomposition of 
an oil in processing; this loss is a measure 
of the relative durability of an oil and it 
appears that an oil which will maintain 
the same percentage of translucency over 
the greatest range of temperature will be 
the most satisfactory oil for a given use, 
but not necessarily for lubrication except 
in so far as the point of breakdown can be 
determined by this means; the higher this 
breakdown temperature the more stable 
the translucency. Since many oils have 
a tendency to carbon formation under 
heat, a measurement of percentage light 
translucency at different temperatures is 
a measure of this tendency. 

Light translucency and neutralization 
number of an oil are related in this way: 
if on heating, the translucency remains 
constant and the neutralization number is 
increased, this is due to decomposition of 
non-translucent substances; if both trans- 
lucency and neutralization number in- 
crease, there is decomposition of both 
translucent and non-translucent com- 
ponents. 

When one becomes familiarized with 
the translucency and temperature curves 
of oils it is possible to state the treatment 
to which an oil of a certain type has been 
subjected; this may be useful in checking 





up on the new solvent processes of refining 
that are coming into vogue. Alkaline 
clay filtration of naphthene base oils can 
be readily detected and interesting con- 
clusions drawn. 


Eva.vatinc THE Viscosity-TEMPER- 
ATURE CHARACTERISTICS OF OILS.—W. B. 
McClure and M. R. Fenske, in INDUSTRIAL 
AND ENGINEERING CHEMISTRY, analyt. ed., 
vol. 6 (1934), No. 6, pp. 389-392. 

With the development of new refining 
processes by means of which the viscosity- 
temperature characteristics of oils may be 
varied appreciably, the problem of evalu- 
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ating the viscosity characteristics of dif- 
ferent lubricants over a wide range in 
temperature becomes increasingly impor- 
tant. This is especially true of automo- 
tive lubricants, because the mechanical 
parts must be lubricated satisfactorily 
both at relatively low temperatures and 
at the relatively high temperatures en- 
countered in severe operating conditions. 

Evaluation of this characteristic of 
lubricating oils on an absolute basis is not 
yet possible, and must be established on a 
relative and comparative basis; and in so 
far as lubrication is dependent on viscosity 
it seems logical to evaluate oils at two 
temperature extremes, expressing the re- 
sults in such fundamental units as the 
stoke or the poise instead of arbitrary 
Saybolt units. 

The proposed method for comparing 
the viscosity-temperature characteristics 
of lubricating oils is largely mathematical 
in nature and depends on relatively sim- 
ple procedures and concepts. The steps 
are outlined as follows: 

1. Asingle type of oil is used for reference 
purposes. 

2. Comparisons are made with oils 
having equal viscosities at 210 deg. F. 
(98.9 deg. C.). 

3. The 100 deg. F. (37.8 deg. C.) viscosity 
of the reference oil is expressed in terms of 
its 210 deg. F. (98.9 deg. C.) viscosity by a 
simple equation. 

4. The viscosity of the reference oil can 
be calculated at any other temperature by 
known relations. 

5. All oils, if matched as to viscosity at 
210 deg. F. (98.9 deg. C.), have a definite 
viscosity ratio at 0 deg. F.(—17.8 deg. C.) 
with respect to the reference oil. 

6. The 100 deg. F. (37.8 deg. C.) viscosity 
of any oil having known viscosities at 0 deg. 
F. (—17.8 deg. C.) and 210 deg. F. (98.9 
deg. C.) can be calculated. 

7. The mathematical results can be ex- 


pressed accurately by means of a simple 
nomograph. 


The nomograph devised by the authors 
is shown in the accompanying illustration. 


Petroleum Economies 


Controt of GASOLINE PRODUCTION. 
—W. R. Boyd, in OIL AND GAS JOUR., vol. 
33 (1934), No. 26, pp. 82-84. 

The author, who is chairman of the 
Refinery Board of Review, offers some 
information and comment on the present 
so-called refinery control program to 
which the industry committed itself by 
code provision on April 24, 1934. The 
information given relates to the functions 
and performances of the national oil 
administrator, the planning and coordi- 


nating committee, the allocators and the 
board of review. The comment is to the 
effect that while the primary purpose of 
the code, namely, to strike a balance be- 
tween production and distribution has 
not been perfectly fulfilled at all points, 
and that in some cases individuals may 
have been pinched, the existing program 
is the best that the administrator and the 
industry have been able to develop. The 
refiners therefore would do well to observe 
it until they themselves can make changes 
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for the better. In any case the industry, 
in the hope of relief from troublesome 
competition, should beware of voluntarily 
and permanently surrendering to the 
Federal government control of its own 
business. 


ContrRoLt of EXPENDITURES IN THE 
Om INpuUSTRY.—J. Robertson, in JOUR. 
INST. PETROLEUM TECHNOLOGY, vol. 20 
(1934), No. 132, pp. 973-987. 


Practical bookkeeping for adequate 
control of expenditures in the petroleum 
industry is more difficult to systematize 
than in any other branch of heavy indus- 
try, due to the widely varying and con- 
stantly changing natures of the opera- 
tions. The design of the routine of con- 
trol falls within the province of the ac- 
countant, but the accountant is helpless 
unless the executives, who control ex- 
penditures, cooperate in organizing the 
general plan of accounting. There are, 
as the author sets them forth, 44 main 
points on which the accountant should 
expect information and guidance if his 


bookkeeping is to be accurate and inform- 
ative, and a study of these 44 points can 
be recommended to oil executives who 
appreciate correct accounting. 


Strate CONTROLLED OILFIELDS IN 
ROUMANIA AND ITS RESULTS.—Florion G. 
Dumitresco in MONITEUR DU PETROLE 
ROUMAIN (1934), No. 20, pp. 1285-1289. 


During the first six months of 1934, 
about 43 percent of the total oil produc- 
tion of Roumania was from land under 
control of the government, but operated 
under concession by private companies. 
Detailed examination of records shows 
that the total yield from government con- 
cessions per running meter of hole is 
double the yield from privately controlled 
oil land. The assigned reason is that on 
the state-controlled fields operations are 
rationalized; each operator is in sole 
control of a large area, and wells are so 
spaced as to secure a maximum of ex- 
traction from a small number of wells, 
with consequent large reduction of ex- 
pense. 


Uses of Petroleum Products 


Automotive HIGH-SPEED DIESELS IN 
Heavy Duty TRANSPORT.—Joseph Ges- 
chelin, in OI. AND GAS JOUR., vol. 33 (1934), 
No. 26, pp. 117-121. 


The question is raised as to the market 
for the high-speed automotive Diesel 
engine and its significance to the petro- 
leum industry at large. The conclusion 
is reached that an attractive market for 
such engines now exists and will grow in 
proportion as improvements are made in 
mechanical design of the engine and re- 
duction of its maintenance cost. 

Ultimate expansion in the Diesel field 
will depend largely on the fuel situation 
and possibly on future tax developments. 
The influence of possible competitive fac- 
tors is outlined, and a number of such 
elements are present. 

First is the continual improvement in 
the gasoline engine; but while this is a 
factor, it is hardly likely that the gasoline 
engine can possibly approach the inherent 
efficiency of the Diesel engine. Another 
element is the development of special 
devices for burning cheap, heavy fuels 
in gasoline engines. Then there is the 
competition from a new source—the avail- 
ability of new fuels, such as butane and 
propane, which may be burned in the 
gasoline engine. 

We must reckon also with special 
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engine equipment, such as the Waukesha- 
Hesselman engine—of which over a 
thousand have been sold for industrial 
purposes in this country, and which is 
designed to burn the cheapest grades of 
fuel oil. Again, during the course of the 
last year or so, several new systems have 
been developed for converting gasoline 
engines into solid-injection engines of 
moderate compression ratio operating 
with spark ignition. The special sys- 
tems supplied by the Atlas Imperial 


Diesel Engine Company and Guiberson 
are examples of this type. 


Lusrication oF SoLip INJECTION 
DIESEL ENGINES.—W. G. Gordon, in o1L 
AND GAS JoUR., vol. 33 (1934), No. 26, 
pp. 76-80. 

Efficient lubrication of Diesel engines 
presupposes a knowledge of the condi- 
tions under which the lubricated parts 
of such engines operate. This knowledge 
the author summarizes at considerable 
length, and in the light of this information 
a list is made of the qualities that should 
be possessed by Diesel lubricants, in 
addition to characteristics specified for 
power cylinder oils, as follows: 

a. High chemical stability: A valuable 
characteristic, by which certain oils resist 
the destructive influence of continued 
circulation with solid and liquid impuri- 
ties, and of agitation in the presence of 
air. This characteristic largely deter- 
mines the durability of an oil, and can be 
attained only in those high quality oils 
especially refined for this purpose. 

b. Ability to separate readily from solid 
impurities and water: It is this property 
which guards against the formation of 
sludge and emulsions, and which protects 
bearings from the inevitable destruction 
that occurs when such impurities, to- 
gether with broken down products of 
unsuitable oils, clog the oil pipes and 
eventually shut off the oil supply. 

ce. Correct body and fluidity by which 
is assured the maintenance of effective 
lubricating oil films under the most severe 
operating conditions. 

These characteristics are attained to a 
high degree only through the skillful selec- 
tion of petroleum crudes, and through scien- 
tific planning and execution of refining 
processes—with the sole aim of developing 
these desirable properties to the highest 
possible degree. Considerable progress in 
this direction has already been made. 


Petroleum Substitutes 


Tue ERREN-HypROGEN Mortor.— 
Wendt von Rusenberg, in OEL U. KOHLE, 
vol. 2 (1934), No. 2, pp. 468-470. 

Where hydrogen is available and cheap 
it can be used with success in a Diesel 
engine as a substitute for oil fuel, if the 
compression ratio is suitably changed. 
Even a small supply of hydrogen can 
be turned to good account by mixing it 
with gasoline supplied to internal com- 
bustion engines; by this means more 


rapid combustion of the petroleum fue 
is assured, and the efficiency co-efficient 
is raised. 


Woop-Fuet DrIvEN AUTOMOBILES. 
O. W. Willcox in WORLD PETROLEUM 
(1934), No. 12, pp. 460-461. 

Attention is called to the development 
of the ‘“‘gasogene”’ as a means of sup- 
plying power to automotive vehicles. 
The gasogene is a small gas generator 








in which finely chopped wood is subjected 
to destructive distillation with production 
of combustible gas that is conducted to 
the internal combustion engine. It ap- 
pears that considerable interest has been 
aroused in this source of power, and a 
growing number of trucks, omnibuses, 
and even passenger automobiles powered 
in this manner is already in use in various 
European countries. 


Prospects ror GASOLINE FROM COAL 
TAR.—E. Moehrle, in OEL UND KOHLE, 
vol. 2 (1934), No. 11, pp. 506-510. 


The author undertakes to put the ques- 
tion of gasoline manufacture from coal 
tar in the proper perspective. The most 
suitable raw material for the purpose 
is the crude tar obtained from the low 
temperature carbonization of coal—the 
lower the temperature of carbonization, 
the better. Five million tons of gas coal 
will yield 400,000 tons of tar, which by 
simple distillation yields 25,000 tons of 
directly usable gasoline, 110,000 tons of 
phenol—containing gas oil suitable as 
Diesel fuel and 260,000 tons of higher 
boiling oils and pitch from which, by 
hydrogenation, a further 210,000 tons 
of gasoline may be obtained. The com- 
bined result is about 3,450,000 tons of 
the two classes of motor fuel. The pres- 
ent consumption of gas coal in Germany 
is 5,000,000 tons, so that the by-product 
tar can cover about 25 percent of Ger- 
many’s imports of motor fuel—if and 
when all the available tar is actually 
hydrogenated. If the attempt is made 
to increase gasoline production from this 
source, new uses for the by-product coke 
must be found. 


WVoop-cas GENERATORS IN AUTO- 
MOTIVE TRACTION.—Bruno Muller in 
PETROLEUM ZEITSCHRIFT, vol. 30 (1934), 
No. 42, pp. 5-6. 


Particulars are given of the construc- 
tion and operations of wood-gas producers 
and their performance as sources of 
power for trucks, etc. Itissaid that more 
than 1,000 trucks using this power are 
now in operation in Germany. The 
Deutz firm are the principal German 
builders of these gas-producers for auto- 
motive vehicles. 


DrterMination oF ALCOHOL Con- 
TENT AND WATER TOLERANCE OF ALCO- 
HOL-PETROL BLENDS. W. R. Ormandy, 
I. W. M. Pond and W. R. Davies in 
JOUR. INST. PETROLEUM TECHNOLOGISTS, 
vol. 20 (1934), No. 132, pp. 913-935. 


The authors offer a practical method for 
determining the alcohol content and water 
tolerance of gasoline-alcohol mixtures. 
The method consists in adding a standard 
excess of water to a given volume of the 


blend and measuring the volume of the 
alcohol-rich layer. The influence of tem- 
perature and the possible presence of 
benzole are taken into consideration and 
tables for evaluating the results are 
given. Since low-cost 99.5 percent alco- 
hol has become available the blends on 
the British market now have a large 
margin of safety in the matter of water 
tolerance. 


Lusricatinc O1Ls FROM ETHYLENE.— 
R. G. Atkinson and H. H. Storch, in 
INDUSTRIAL AND ENGINEERING CHEM- 
ISTRY, vol. 26 (1934), No. 10, pp. 1120- 
1122. 


It has been estimated that the amount 
of olefins in commercial gases and in other 
sources from which it could be obtained 
(natural gas, cracking-still gas, waste 
gas from natural gasoline plants, etc.) 





amounts to 14,000,000,000 cubic meters 
per year. This makes finding profitable 
uses for olefinic gases in large quantities 
a matter of much interest to industrial 
chemists. 

The experiments described by the au- 
thors indicate that it should be possible 
to produce a good “‘light”’ lubricant from 
the lower members of the olefin series 
by a two-stage process, the first step 
being a thermal polymerization to a 
liquid boiling in the gasoline range. The 
material produced in this manner can 
then be polymerized by aluminum chlo- 
ride to a viscous liquid suitable for a 
lubricant. 

While there are not enough data avail- 
able to enable one to predict anything 
about the commercial applicability of 
the process, it is thought that further 
investigations should prove of value. 


Books on Petroleum 


Compitation oF OFFICIAL GEOLOGI- 
CAL STUDIES IN COLOMBIA, 1917-1933. 
Vol. 1. 


This is the first of a series of five vol- 
umes which will give a résumé of all geo- 
logical studies made by members of the 
Colombian Geological Survey. The pres- 
ent volume comprises the work of Dr. 
Robert Scheibe, Colombia’s first official 
geologist. 


Tue CuHemIstry OF PETROLEUM DE- 
RIVATIVES, by Carlton Ellis (Chemical 
Catalog Co., New York, 1934), 1153 
pages, with index of 134 pages; $18. 

This monumental, closely printed book 
is intended as a fairly exhaustive survey 
of the literature of the chemistry hydro- 
carbons with prominent reference to 
petroleum products; it is, without doubt, 
the most ambitious work of the sort ever 
carried to conclusion. The index of au- 
thors and subjects alone covers 134 pages, 
attesting the thoroughness with which 
the field has been covered. The subject 
matter is well arranged for easy reference 
and the petroleum chemist will find it 
most useful as a standard reference book. 


Hlow cAN WE REDUCE THE LOSS OF 
VOLATILE SOLVENTS? (Wie setzen wir die 
Verluste an fluchtigen Losungsmitteln 
herab?), by E. Schwarz, published 1934 
by Allgemeiner Industrie-Verlag, Berlin. 
9 RM. 


In numerous operations in chemical 


technology volatile solvents are used for a 
great variety of purposes. As these sol- 
vents are generally expensive the prob- 
lem of recovering them after use is of 
much importance. The present volume 
covers this problem in detail for a large 
variety of processes and solvents. With 
the advent of selective solution in petro- 
leum refining, solvent recovery becomes 
of more economic interest in this industry, 
not to mention the recovery of volatile 
values from refinery and natural gases. 
The book can be recommended for the 
information it gives on these subjects. 


@m anv Perroteum YEAR Book. 
Compiled and published by Walter E. 
Skinner, 15 Dowgate Hill, Cannon Street, 
London, E. C. 4, England (1934). 458 
pp.; 7s. 6d. net; or post free (domestic) 
8s. (foreign) 8s. 6d. 

In this book are listed British and other 
companies covering the fields of produc- 
ing, refining, transporting and mer- 
chandising petroleum products; financing 
concerns are also included. Lists are 
given of the officers and directors of the 
companies, and there is a list of consulting 
oil engineers, managers and agents asso- 
ciated with these concerns. The histories 
and financial structures of the companies 
are summarized. Other features of the 
book are petroleum production statistics, 
with particular reference to production 
by the larger British concerns, a list of 
petroleum products with their trade 
names, and a glossary of technical terms. 
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Prize for Heavy Oil Motor 


To stimulate the development in 
France of aviation motors using heavy oil, 
the Air Ministry has offered a prize of 10 
million frances under the following con- 
ditions: It must be of French construction 
and, before December 31, 1936, must en- 
able an aviator to beat the speed record 
over a closed course of 10,000 kilometers 
now held by Doret and Le Brix, this 
record being an average of 149.853 kilo- 
metersperhour. Ifthe motorisof French 
construction from a foreign design the 
prize is reduced to 5 million francs. Any 
advances made by the government toward 
construction of the motor will be deducted 
from the prize money. 


Vv 


A NEw company has been formed in 
Italy to erect a refinery near Foggia, if a 
concession is granted by the Fascist 
Government. This is the Cispadana, or 
Societe Industrie Chimiche e Minerarie, 
located in Milan. 


v 


Books 


Tue Secret War by F. C. Hanighen, 
The John Day Company, New York; 
$2.75. 

In the introduction to F. C. Hanighen’s 
“The Secret War”’ it is claimed that Mr. 
Hanighen has adapted to the world of 
1934 the methods originated by the Mc- 
Clure school of muckrakers thirty years 
ago. There is one important difference, 
however. Ida M. Tarbell, Lincoln Stef- 
fens and other writers who made the name 
of McCLURE’S MAGAZINE celebrated by 
their disclosures of abuses in big business 
and municipal politics prefaced the pub- 
lication of their articles by painstaking 
research and investigation. Even after 
the lapse of years Miss Tarbell’s writings 
retain authority as a contribution to the 
history of the times with which she dealt. 

Compared to this old-fashioned system 
the method followed by Mr. Hanighen is 
distinctly modern. It consists apparently 
of stringing together the more sensational 
statements of other writers, newspaper 
reports, rumors and gossip of the kind 
that circulate extensively among news 
writers, without much effort at winnowing 
the chaff from the wheat. The result is 
an interesting and dramatic tale but one 
that as a historical record takes rather too 
much for granted. 

Oil certainly has played its part; and at 
times a most important part, in national 
and international politics for more years 
than most of us can remember but in Mr. 


Hanighen’s story everything that has hap- 
pened since the turn of the century, except 
the world war itself, is explained in terms 
of oil. Rockefeller and Deterding are the 
dominant powers contending for world 
supremacy at whose behests governments 
rise and fall, plots and counterplots are 
spun, lives and property are sacrificed on 
agrand scale. It would be more convinc- 
ing if we had not been asked by the writers 
of other recent volumes to believe the 
same things of the munitions makers, the 


bankers and the big capitalists of steel, 
transportation and other industries. 

Oil men will find this volume diverting 
if nothing more. They will be surprised 
to learn, for example, that Shell’s opera- 
tions in the United States are not a mere 
prosaic commercial undertaking but a 
deep laid scheme to help exhaust Ameri- 
ca’s petroleum resources so that the sceptre 
of oil supremacy may pass to the other 
side of the Atlantic. There is other “‘in- 
side information” equally astonishing. 


Submergible Pump Adapted to 
Oklahoma City Wells 


FFor seveRAL years past a submergible 
centrifugal electrical pump has been used 
with satisfactory results in shallow fields of 
Texas and Oklahoma, and such unit, upon 
introduction into the Oklahoma City 
field wells with depths of 6,500 ft., has been 
found to perform efficiently and eco- 
nomically. 

In general it may be stated that while 
in other industrial applications of pump- 
ing equipment centrifugal electrical pumps 
superseded reciprocating pumps, in oil 
well pumping reciprocating pumps are 
still used, while the power is still trans- 
mitted to the plunger by mechanical 
means, sucker rods, not only in the well 
itself but also on the surface from the 
central power houses. Millions of feet 
of these connecting sucker rods are in use 
in the oilindustry. The use of this equip- 
ment has been necessitated by very dif- 
ficult conditions in the wells and the ap- 
parent impossibility of adapting electric 
motor to submerged conditions of an oil 
well. No other field of electrical motor 
application developed long and radially 
small but powerful enclosed motors that 
could be lowered into 6-inch casing, and 
it was not until the Reda Pump Company 
of Bartlesville, Oklahoma, began manu- 
facturing such motors and centrifugal 
pumps, under patents of A. Arutunoff, 
that such equipment was considered at all 
feasible. The problem involved an en- 
tirely new field of motors, pump and 
cables to transmit the power 4,000 to 
6,000 feet into wells to equipment sub- 
merged in oil and salt water, often lifting 
sand and shale cavings with the fluid. 

As finally developed, the Reda sub- 
mergible centrifugal electrical pumps 
have been used for several years with 
considerable success in parts of Texas and 
Oklahoma. These pumps are designed 
to handle large volumes of fluid at low 
pressure, that is with lift in feet not ex- 


ceeding a certain low figure relative to 
capacity in gallons per minute. Under 
current prorated production the Reda 
pumps have been used principally in 
wells handling large volumes of salt 
water, and to date most Reda units are 
installed in wells averaging five percent 
oil and 95 percent water. In Sedgwick 
County, Kansas, No. 1 Goodrich with an 
estimated ultimate recovery of 160,000 
bbl. of oil, produced on Reda pump 383,- 
300 bbl. in 21 months; in Wink pool, 
West Texas, No. 3 T-88-U with an es- 
timated ultimate recovery of 20,000 bbl. 
produced on Reda pump 74,705 bbl. in 13 
months; and in Ada, Oklahoma, No. 2 
Coker, estimated to be capable of beam 
pumping 195,000 bbl. of oil in seven 
years, produced on Reda pumps 394,255 
bbl. in three years. 

To Oklahoma City field conditions have 
been adapted Reda 130 stage centrifugal 
pumps driven by 97.5 horsepower, 3- 
phase, 750 volt motors, producing 1,000 to 
1,200 bbl. per day from 6,500 ft. depths. 
Production costs are estimated at 1 cent 
per 1,000 feet of lift, or at about 6.5 cents 
per barrel, including power (2 cents per 
barrel), interest and amortization of 
equipment, cost of repairs and upkeep. 
Phillips Petroleum Company has in- 
stalled Reda pumps in 7 of its Wilcox 
sand zone wells, and these units have been 
in operation for the last six to nine months. 
Because of considerable sand lifted with 
the fluid, some pumps have required 
repairs, while others have operated with- 
out repairs for the last eight months. It 
is a remarkable progress of electrical and 
pump design when it is realized that this 
equipment is confined to five- to nine-inch 
radial casing space into which motors up 
to 250 h.p. and pumps with capacities up 
to 8,000 bbl. per day are built, and oper- 
ated submerged in oil and water under 
varying subsurface temperatures. 
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World Oil Production—Official Figures for 1934 
Revised 


All figures furnished direct to WORLD PETROLEUM by Governments, except where otherwise specified 


(Figures in U. S. Barrels—Conversion ratio 7 bbl. =1 





1933 1934 
72,060,000 71,976,000 
12,591,600 13,356,000 
11,253,704 11,091,415 

4,515,000 4,906,000 
4,422,096 4,164,790 
3,259,258 3,113,707 
3,414,754 3,376,674 

995,605 1,012,780 

1,216,461 1,241,591 
1,178,004 1,188,540 

799,484 852,189 

701,478 782,743 

311,500 312,333 

176,008 172,172 

114,082 112,927 

127,421 122,934 

138,198 132,655 

113,677 124,425 

155,491 152,292 

100,000 100,000 

46,000 46,000 
36,000 36,000 


February 
1934 
65,450,000 
12,488,900 
9,921,765 
4,440,000 
3,988,502 
2,863,088 
3,185,091 
903,471 
1,111,358 
1,041,658 
766,254 
699,369 
281,946 
158,361 
99,481 
109,900! 
120,900 
116,546 
138,593 
100,000 
46,000 
36,000 


March 
1934 
75,548,000 
14,644,000 
11,238,717 
5,066,000 
4,483,535 
3,183,923 
3,631,726 
1,017,147 
1,231,978 
1,086,827 

876,544 
808,647 
310,800 
176,568 
109,303 
121,121 
131,566 
130,046 
159,096 
100,000 

46,000 

36,000 


April 

1934 
75,796,000 
14,081,900 
11,185,076 
4,981,000 
4,284,231 
3,206,490 
3,489,024 
1,193,736 
1,128,922 
1,037,127 
876,950 
759,977 
304,500 
166,999 
111,794 
117,236 
135,226 
118,890 
176,071 
100,000 
46,000 
36,000 


May 

1934 
79,870,000 
14,315,000 
11,768,799 
5,258,000 
4,648,105 
2,714,828 
3,609,816 
1,730,095 
1,029,074 
1,085,192 
926,785 


118,578 
130,851 
142,869 
117,693 
159,103 
100,000 

46,000 

36,000 


ton) 


June 
1934 
80,040,000 
13,966,400 


2,918,793 
3,577,056 
1,683,691 
1,096,855 
1,187,030 
947,122 
749,294 
304,437 
158,669 
120,390 
132,097 
158,826 
109,021 
179,480 
100,000 
46,000 
36,000 


July 
1934 
81,548,000 
14,297,500 
12,193,307 

5,223,000 
4,577,251 
3,303,055 
3,678,745 
1,646,739 
1,077,502 
1,233,804 
1,008,669 

700,000! 
315,861 
164,206 
130,284 
135,106 
141,474 
120,772 
208,145 
100,000 
46,000 
36,000 


August September October 
1934 1934 1934 
79,058,000 75,810,000 76,776,000 
14,287,700 13,924,400 14,260,000 
12,505,304 12,381,159 12,591,390 
5,556,000 5,335,000 5,467,000 
4,886,462 4,955,419 4,499,530 
3,434,516 3,276,612 3,393,770 
3,456,215 3,410,785 3,577,399 
1,691,314 1,627,632 1,646,293 
1,210,273 1,258,812 1,678,500! 
1,300,253 1,259,901 1,303,554 
975,697 919,469 950,100! 
700,000! 700,000! 700,000! 
320,145 311,003 315,000 
161,504 155,400 156,800 
135,000! 137,000! 138,500! 
131,061 124,502 123,235 
140,944 136,033 141,079 
114,778 114,242 122,056 
219,961 198,366 227,605 
100,000 100,000 100,000 
46,000 46,000 46,000 
36,000 36,000 36,000 





November 
Country 1933 
United States...... 69,755,000 
Sa 13,479,200 
Veneszuela......... 10,843,910 
Roumania. 4,000,000 
Se 4,199,797 
ee 2,833,630 
Netherland India 3,127,047 
Colombia‘......... 999,253 
Argentina......... 1,296,166 
| _ SEs 998,066 
Trinidad. . 788,970 
British India...... 667,719 
ES 309,624 
Sarawak........... 179,648 
Japan and Taiwan 111,127 
ere 128,450 
Ecuador 133,591 
Camada............ 108,304 
Germany?......... 157,808 
er 100,000 
ECCT TTT 46,000 
NO a axe'ee mans 36,000 
ER bt:neennnition 
1 Estimate. 


Russian Sakhalin included with Russia. 


114,249,304 117,725,821 118,374,167 108,067,183 124,137,544 123,333,149 129,075,153 


2 Anglo-Persian Oil Co. figures revised; fuel oil returned to the ground has been deducted. 
Japanese Sakhalin included with Japan. 


Official Crude Oil Production Figures for 1932, 1933 and First 10 months 





129,638,513 131,885,420 130,467,127 126,217,735 128,249,811 


3 Thuringia estimated 7,000 bbl.; official figure for Prussia. 


4 International Petroleum Company’s figures. 


Comparison of crude oil pro- 























of 1934 duction in the United States, 
all other countries and total 
(Barrels of 42 U. S. Gals.) for the world during January 
rend ae ~—— through October, 1932, 1933 
Total Average Total Average Total Average 
1932 1932 1933 1933 1934 1934 and 1934. 
United States...... 785,159,000 2,145,243 898,874,000 2,462,670 761,872,000 2,539,573 
Russia................ 149,719,000 409,070 »~=—- 149,901,900 = 407,950 139,621,800 465,406 
Venezuela............. 119,596,512 326,766 + = 120,882,802 331,186 117,377,239 291,257 
Roumania............. 50,491,205 137,954 50,971,200 139,647 51,460,000 171,533 
Persia....... Kaniaeaeen 45,122,455 123,285 49,581,280 135,840 44,886,870 149,623 [ JAN. through OCT. } 4 15005 
I a edie ese aaiea 32,802,285 89,624 33,904,882 92,890 31,408,782 104,696 = 
Netherland India...... 39,584,027 108,153 38,512,663 105,516 34,992,531 116,642 site tice — 1400 - 
Colombia............. 16,384,956 44,768 13,157,127 36,047 14,152,898 47,176 
Argentina............. 13,166,900 35,975 13,759,565 38,232 12,064,865 40,216 
NMS eters 9,899,266 26,026 13,923,281 38,146 11,723,886 39,080 
Trinidad.............. 10,023,780 27,387 9,560,039 26,192 9,099,779 30,332 
British India.......... 8,600,312 23,500 8,721,665 23,893 7,396,238 24,654 
IE vaseccscsennens 3,905,230 10,670 3,858,085 10,570 3,081,617 10,272 
TES 2,274,043 6,213 2,289,472 6,273 1,637,244 5,457 
Japan and Taiwan..... 1,575,333 4,375 1,377,761 3,827 1,213,257 1,200 
EET 1,742,370 4,760 1,591,495 4,360 1,248,043 4,160 
Seren ee 1,573,857 4,300 1,622,624 4,446 1,381,572 4,605 
Canada 1,054,373 2,880 1,147,825 3,144 1,188,469 3,961 
Germany.............. 1,824,019 4,983 1,712,823 4,692 1,818,712 6,062 
SER 1,200,000 3,300 1,200,000 3,288 1,000,000 3,333 
ID io cad SL eleceg ies 552,000 1,508 552,000 1,515 460,000 1,533 
NING ois wire Seetneaes 432,000 1,180 432,000 1,184 360,000 1,200 
ME: icrnccacakaas 1,296,712,823 3,544,940 1,417,312,555 3,884,022 1,249,445,802 4,161,979 
Vv 
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L. 8. Levi, Director of Exports and 
Refining, Socony-Vacuum Oil Co., and 
party, is on a business tour in Great 
Britain and the Continent, proceeding as 
far as Stamboul, via Vienna. 


eB ouN H. BAIRD, New York and foreign 
sales representative for several large 
American manufacturers of oil well equip- 
ment has enlarged his representation to 
include the Security Engineering Com- 
pany of California. Mr. Baird is located 
in the Graybar Building in New York City. 


BRopotro Pp. peracca, agent in Argen- 
tina, Uruguay and Brazil for Lobitos 
Oilfields Ltd. and Anglo-Ecuadorian Oil- 
fields Ltd., has returned to Buenos Aires 
after a trip tothe United States and Europe. 

Through the intervention of Mr. Per- 
acca a contract has been concluded by 
which the crude oil requirements of the 
new refinery of Administracion Nacional 
de Combustible Alcohol Y Portland 
(A.N.C.A.P.) at Montevideo will be sup- 
plied by Lobitos and Anglo-Ecuadorian. 
The construction of the refinery is now 
under way. 


N. 0. watson is now heading Shell 
production interests in the Maracaibo 
Basin, Venezuela, in the position of gen- 
eral manager with headquarters in the 
suburbs of Maracaibo. 


oD. a. CLARK, general superintendent, 
Lago Petroleum Company, Maracaibo, 
has returned to Venezuela following a 
vacation in the United States. 


MA. c. seamark, designer of the well- 
known blow-out preventer, is in charge 
of the Anglo-Persian Oil Co.’s operations 
in the Ciudad Bolivar district of Eastern 
Venezuela, in connection with the Orinoco 
Oilfields Ltd.’s concessions. 


Gorpon MICHLER, Standard Oil Co. of 
New Jersey recently returned to New 
York from South America. 
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At THE Ordinary General Meeting of 
the Institution of Petroleum Technolo- 
gists held at the Royal Society of Arts, the 
President announced that Sir John Cad- 
man, G.C.M.G., Hon.LL.D., D.Se., had 
been unanimously elected President for 
the Session 1935-36, to take office imme- 
diately after the Annual General Meeting. 


BDr. roorner, who has been making 
an extensive investigation throughout the 
world on the effect of climatic conditions 
upon paint for the Asiatic Petroleum 
Company Ltd., is now in London. 


Tue IRAQ PETROLEUM COMPANY is 
chartering an Imperial Airways plane, 
the SCYLLA, to take some of the directors 
and other distinguished guests to the 
opening of the line. The plane will leave 
England on the 7th of January. 


F. copper, director, Royal Dutch- 
Shell group, has left London for an ex- 
tended trip to the Far East in connection 
with the business of the Asiatic Petroleum 
Co. Ltd. 





Charles W. Hadley 


Ir HAs been announced that Charles 
W. Hadley, chairman of the manufactur- 
ing committee of the Socony-Vacuum 
Oil Company will retire at the end of 
1934, having been with the company for 
44 years. Mr. Hadley began his career 
with the Standard of New York in 1890 
and joined Vacuum in 1910. 


N. s. ERSLEIGH, chairman, Anglo- 
Transvaal Consolidated Investment Co. 
has recently come to London for the pur- 
pose of launching a public issue of 1,000,- 
000 ten shilling shares for developing 
shale deposits in South Africa by the 
African Tarbanite Mining and Refining 
Co. in which the British Burmah Petro- 
leum Co. is interested. 


F. Godber 
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Se Ce Ree PR TT ee eee ee EE Tee ene e Nae rn eee feet at Baku and 3,300-3,600 feet at Grozni 
° * and elsewhere. 
° . The number of pumps coupled with drilling 
° ° tables does not exceed 1,200 units of which 
. « about 24 percent are heavy duty pumps for 
° ra ee * - deep drilling. Deep drilling in general is per- 
n : formed with two pumps to each drilling table 
‘ : and this shows first of all that the number of 
. $ wells under deep drilling in Soviet fields is not 
eee ROE H SHEE HHE HHH EHEHE EHH SHEHEHH HEHEHE HEHEHE HEHEHE HEHEHE HEHEHE HEHEHE EEEE ES high and secondly that there is not sufficient 
equipment for deep drilling. 
Official Figures for Soviet Oil Operations Baku 
Crude Production Daily Average RuntoStills Drilling Severau new wells have come in at the 
1934  @bl.) (bbl.) (bbl.) (feet) various groups of Baku oil fields some of which 
NN 565 cuales uk sacae 13,356,000 430,840 11,680,000 317,011 are important commercial producer. © ap- 
IM. onc teensy amine 12,488,000 446,000 10,621,800 321,509 : - ‘ . t .— - . - 
March................c2+:+. 14,644,000 472,000 12,257,000 360,096 a a ae Sn oe oo 
ila waa cn a kaek 14,081,000 469,397 12,637,100 353,311 pected in general at this time when inclement 
Men ies a ea eat 14,315,000 461,774 13,101,900 384,793 weather makes drilling, production and all 
OR occas Sages eke ere 13,966,000 465,546 12,363,400 385,387 other operations difficult. 
A RD reece 14,397,000 461,210 12,744,900 402,267 
August... 00... ee sees es 12,287,700 160,893 12,693,200 353,099 Soviet Oil Exports 
NN oc. 2s eh cnes ces 13,924,400 464,147 11,969,300 318,123 
NS eo gop us ducing colors 14,699,300 473,970 11,799,900 319,126 8Months 8 Months 
MINE. oss vtaccrcimeacuees 14,388,500 478,335 11,212,600 291,466 1934 1933 
c=, (tons) 
ere 151,443 139,959 
Total 11 months 1934. ...... 152,546,900 456,620 133,481,100 3,806,188 GENE: + oe vo erectneesess as ee 
Total 11 months 1933....... 136,311,000 408,116 120,007,300 2,277,163 COED «++ cae ee rccenerees 36,258 = 446,034 
SE See 393,761 414,152 
« on Fuel- and Diesel oil.......... 926,618 1,178,010 
roto iNeataceudes 149,901,900 407, 591, .789, ; y sch 
_ - ae See Lubeoil incl. Bright Stocks... 175,294 172,699 
a 170,800,000 467,670 135,000,000 3,315,000 — ee rn weed a 
RS o's ckas ceseus 214,900,000 588,876 161,000,000 4,950,000 aad alae ; ye ‘com 
Possible Production 1934. ..... 170,000,000 466,000 146,000,000 4,200,000 ee ee 2.777.199 3.361.871 
Crude conversion: one ton =seven bbl. J. WEGRIN 
v 

Approximate y 81 percent of the plan for Gulf Export Prices for Major Oil Products 
the year in crude oil production for all Russia 
has been completed during the 11 months past Product Cents per Gallon 
leaving for completion during December about Nov. 22 Nov.30 Dec.6 Dec. 14 
19 percent of the plan. The rate of plan fulfill- Gasoline: TET TS Ee ee eee 4 44%, 44%, 43% 
ment for all combustibles and fuels including hs. dine tebe weedkad sw eRe weCeeees 4% 14% 45 43, 

5 nid cbeandidties dents the th th t IN 2c oa cada ha uiba Ghauoon en 43, 4%, 43, 41, 
coal and electricity during the 11 months pas I ini caciveetenckbancerssincetees 5% 5% 5% 5 
has amounted to approximately 90 percent. 

Crude production and runs to stills are run- Aviation Gasoline: 73 Oct. & above... ............6.00 000 cence neces 1014 1014 1014 1014 
ning ahead of last year but arrears against plan Kerosene: —, ee ee ee ee ee ee ere ee er ee ee a - om = 

© s WeWew ccc rererseresresesesesesesesssesesssese 8 8 8 8 
for the year are apparently going to exist at |” IRS EER ARAN PRICE Rr INS 4 4 4 4% 
the year-end. 

Drilling is the brightest spot of the oil in- Gasoil: IN oo asc nidisn. ceded skeesie veces 3% 3% 3% 3% 
dustry showing an excess in operations of about II cs occccesicienavcanceesevsaesn 3% 3% 3% 3% 
75 percent over the corresponding figure for tii — —_, nie —_ — — 

° . uel Oil: unker purposes (per Is aah ants wk Rah ea eee J d d d 
the same time last year and the distance Grade C: ens. ss scachaveshseksoatbe $.78 $.80 $.80 $ .80 
drilled is almost in accordance with the plan. EEN ESL EER $1.70 $1.70 $1.70 $1.70 

Production of gasoline during the period 
shows about 85 percent of plan fulfillment, but Reefontiog OM: Weight Geock Mo. G. ..........cccsccccccccccccece 22 23 23 23 
the increase over last year is almost negligible (New York Export Bright Stock No. 64,4... . 0... c cece cece cccccccecs 21 22 22 22 
‘: iin ie lely to Market) ha. 2c Cabehiahwavidahomiaseudcbaeeneeee 19 19 19 19 
(about one percent) and this is due solely NSE IE RANT LOE 15Y% 4% 4% 14% 
retarded operations at Grozni. About 50 per- so oa habe co re ere fea 18 174 17% 17% 
cent of crude run to stills at Grozni is being Ns Sc ck e access enerdnsivcedeyenndeaees 1814 18 18 18 
shipped from Baku in order to keep the Grozni 

fineries under stream near capacit ee ee eee Pn ee 221%, 22 22 22 
re pacity. ag ns ila casouivey 35 35 35 35 

ER 6 5 6 vcd egeeeceucesecsesecseoes 28 28 28 28 
Deep Drilling 
I; has been pointed out that there are at So. Texas: I INS ios cen ec cane bedded ceneee desks Che as 7 7 7 7 
Si 500 PS civ cctSaneaeerescswaranveverese TY, 1% 1% 1% 
present about 1,150 drilling tables under opera- 750 ) Re 834 83, 9 9 
tion in all Soviet oil fields of which 270 units 1200 RR is iste cole Saloa:teule tacoutinaataas 9% 9% 914 914 
or about 26 percent are fitted with three and ry et eee ery eer 1% 1%, 1%, 1% 
four speed hoists for heavy duty and drilling on poe Haenanecasereessovecseaeseoeessrs A . 4 . A * A ‘ 
below5,000feet. Uptothepresenttheaverage Sennen eens 4 ” 
drilling depth does not exceed 3,000-3,300 Crude Oil: East Texas crude delivered at Gulf port for Export $1.18 $1.20 $1.20 $1.1 
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Daily Daily Total California 
Crude Oil Runsto Motor Fuel Imports Shipments 
Production Stills Stock. for week East for week 
bbl. bbl. bbl. bbl. bbl. 
Week ending Nov. 10.... 2,410,000 2,415,000 49,651,000 697,000 458,000 
420,500* 
Week ending Nov. 17.... 2,431,000 2,555,000 48,810,000 711,000 382,000 
429,000* 
Week ending Nov. 24.... 2,369,000 2,565,000 49,139,000 709,000 662,000 
421,500* 
Week ending Dec. 1..... 2,420,500 2,400,000 49,809,000 886,000 215,000 
463 ,000* 
Week ending Dec. 8..... 2,386,850 2,475,000 50,209,000 877,000 776,000 
463,300* 


Underlined figures indicate improvement in statistical position—decrease in produc- 
tion, runs to stills, gasoline stocks and imports. 
* Estimated total production of the Rusk-Gregg field, East Texas, official and unre- 


ported. 


Control Developments 


"Tuere were no new developments during 
the past month in the federal control situation. 
The three-man federal tender board continued 
to function satisfactorily in East Texas, elim- 
inating probably all of the “‘hot”’ oil produc- 
tion from interstate commerce. Texas Rail- 
road Commission continued its full coopera- 
tion with the federal tender board and the 
federal allowance for the state of Texas of 
941,300 bbl. for December, was actually cut by 
the Commission to 936,277 bbl. As was indi- 
cated in the preceding issue of WORLD PE- 
TROLEUM the fact that the tender board does 
not in any way interfere with the internal 
affairs of Texas has been responsible for such 
full cooperation. The federal tender forms 


were simplified early in December, and natural 
gasoline moving out of East Texas field in 
interstate commerce was added to the list of 
petroleum products requiring tenders. 

On December 10 the United States Supreme 
Court heard oral arguments in the test case 
brought up by two East Texas concerns, the 
Amazon Petroleum and Panama Refining 
Companies. The primary issue involved is 
the constitutionality of federal control of crude 
oil production. The Department of Justice, 
previous to the opening of the hearings, filed 
with the Supreme Court a voluminous brief 
asserting that the production control provisions 
of the petroleum code are within the powers of 
Congress, do not violate the constitution ard 
were specifically authorized by the NIRA. 

The Supreme Court is not expected to 
render its decision until early February, 1935, 


the federal government to restrict production 
as a measure of conservation of a natural 
resource, 

Secretary of the Interior and Petroleum 
Administrator, H. L. Ickes, during the past 
month watched carefully the developments 
within the industry, feeling his way for federal 
regulations after June, 1935, when the NIRA 
expires. In the federal organization itself, 
Charles Fahy succeeded N. Margold as the 
Chairman of the Petroleum Administrative 
Board, while Judge Amos L. Beaty resigned, 
effective December 17, as the chairman of the 
Planning and Coordination Committee, no 
successor having been named as yet. Four 
important meetings took place in the last 
thirty days. The American Petroleum Insti- 
tute meeting in Dallas, the conference of 
governors of the oil producing states in Ponca 
City, Okla., the Independent Petroleum 
Association of America meeting in Fort 
Worth, Texas, and the extended hearings 
before the Congressional Committee investi- 
gating the oil industry in Oklahoma City, 
Dallas and Los Angeles. 

The American Petroleum Institute meeting 
in Dallas was reported in detail in the Decem- 
ber issue of WORLD PETROLEUM. 

The abortive one-day conference of gover- 
nors of oil producing states in Ponca City, 
Oklahoma, on December 3, ended in a com- 
plete fiasco. Governor A. M. Landon of 
Kansas favored temporary federal control, 
until states are willing to join in an interstate 
compact; while Governor-elect of Texas, J. V. 
Allred, expressed himself definitely against 
federal control and interstate compacts, 
though it is definitely considered that the 
Governor-elect is in favor of federal crude oil 
production allocations and interstate control of 
shipments, but is against anything that may 
and eventually would develop into petty, 
interstate disputes. 

The Congressional Committee investigating 
the oil industry, headed by William P. Cole, 


U. S. production, runs to stills 
and price of crude oil in relation to 
stocks of all petroleum products. 


U. S. consumption and exports, pro- 
duction, imports and prices of motor 
fuel in relation to motor fuel stocks. | 


but it is anticipated it will sustain the right of 
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U. S. drilling; comparison of oil 
wells, dry holes, and gas wells. 


Jr., Maryland, completed its six-month inves- 
tigation early in December and its report to 
the new Congress will be submitted during 
January, 1935. The outstanding statements 
at late hearings in Dallas and in Los Angeles 
included that of W. Pratt, vice-president of 
the Humble Oil and Refining Company 
(S.O.N.J.), who indicated that the crude oil 
reserves of the United States are limited to 
10 to 12 years demand, and that new discov- 
eries are inadequate to replenish the with- 
drawals; Harry F. Sinclair of the Consolidated 
Oil Corporation stated that he believes that 
the oil reserves are ample for a century and 
expressed his preference for interstate com- 
pacts, as opposed to centralized federal con- 
trol; J. R. Pemberton, State Umpire of Cali- 
fornia, told the Committee that California 
faces a crude oil shortage “within a few 
years’’. 

The Independent Petroleum Association of 
America reaffirmed its October recommenda- 
tion, favoring: “A limited form of federal 
regulation, such as limiting imports; limiting 
withdrawal of crude from storage; keeping 
production to consumer demand; and per- 
mitting states to band together as a compact, 
with the federal government as an umpire, or 
to submit figures on what national and state 
production allowables should be.” 

On the whole the question of control in the 
petroleum industry shapes itself as follows, 
and the following division of authority may be 
considered to be advantageous to the in- 
dustry: 

1. Thomas-Disney Federal Control Bill is 
generally opposed, and is considered unneces- 
sary and harmful by the majority of leaders in 
the industry. 

2. Control of the industry through inter- 
state compacts is favored by many within the 
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industry, but probably principally as a relief 
from strict federal control. Interstate com- 
pact, however, would be merely an inefficient 
palliative, it being too difficult to reconcile the 
interests of the various states, while a cumber- 
some machinery would be created, not taking 
into consideration the difficult question of 
which state would be the leader in such a 
compact. 

3. Federal Board for allocation of crude oil 
production among the various states is gener- 
ally realized as necessary—and could operate 
under authority for conservation of a natural 
resource. The regulation would be synony- 
mous with stabilization of prices. 

4. The enforcement of federal state alloca- 
tion is to be dependent upon regulation of 
interstate shipments. 

5. Federal Board of Allocations to have 
authority to control imports; however, with 
due respect to the fact that imports in a 
measure are a reserve source of crude oil for the 
United States and that every barrel imported 
conserves one barrel at home and that pe- 
troleum products are imported by American 
companies. 

6. Desirability of uniform state proration 
laws. 

7. Desirability of repeal in courts of the law 
of “capture” as applied to oil production, and 
a qualified substitution for it of a ‘‘reservoir”’ 
law, which will be based upon acre-feet of 
sand and bottom-hole pressures. 

8. Desirability of special state unitization 
laws to enforce unitization of lease and royalty 
holdings on tracts of under 10 acres, this to 
include specifically town lots. 

9. The marketing problem embracing the 
difficult question of dealers’ margins and 
differential prices between branded and un- 
branded motor fuel is to be regulated by 
regional special temporary arbitration boards, 
composed of both groups, with a federal com- 
mission cooperating eventually to stabilize 
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Six major oil stocks in relation to 50 indus- 
trial stocks on the New York Stock Exchange. 


the retailing markets. This question is im- 
mensely troublesome because of the great 
excess of service stations, and could be effec- 
tively solved once and for all only by razing 
one half of all outlets. 


Texas Situation 


Wis interstate shipments of “hot” oil 
out of East Texas field reduced to practically 
nothing, the operators running illegal oil began 
shipments in intrastate commerce to various 
points in Texas, and these shipments jumped 
to some 50,000 bbl. per day in the week ending 
December 8 just previous to the enforcement 
of the new State of Texas law requiring tenders 
for intrastate shipments. The tenders for 
shipping crude oil from East Texas were re- 
quired by the Texas Railroad Commission 
since February of 1932, but the first law was 
held invalid by courts. It is anticipated that 
the new law, effective December 25, will be 
sustained in courts, inasmuch as the Third 
Court of Civil Appeals in Austin held recently 
that the House Bill 99 empowers the Texas 
Railroad Commission to regulate both the 
refining and transportation of petroleum 
products. 

The Texas Railroad Commission is setting 
up at this time an organization for issuing 
tenders for intrastate commerce and for super- 
vision of such shipments, though the Commis- 
sion fell into the error, made already once by 
the federal government, of planning the en- 
forcement of federal regulation in all Texas 
fields, a huge, expensive, and unwarranted 
undertaking. The inter- and intrastate ship- 
ment control by separate cooperating federal 
and state commissions should be definitely 
limited to fields with excessive production, 
and should not affect oil fields producing 
within their quotas. 


Prices Steady 


Dourinc the past month the refinery gaso- 
line quotations in the Mid-Continent district 
remained steady, while in the east seasonal 
influences, with early cold weather, resulted in 
appreciable advances in kerosene, fuel oil and 
gas oil. Retail motor fuel prices, however, 
remained upset by general price wars, but 
slight improvement over last month being 
noted. Dealers’ margins and the problem of 
differentials between branded and unbranded 
products continued to be the stumbling block 
in many efforts and attempts to stabilize the 
service station prices. As late as on December 
7 Socony-Vacuum reduced service station 
prices 41% cents per gallon to 121% cents for 
regular grade, including all taxes, in Queens 


(Continued on page 16) 
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BABCOCK 
SPECIAL PROCESS 
EQUIPMENT 


The illustrations show some of the special 
refinery equipment entrusted to ‘“ Babcock’s” 
complete facilities for fabrication to clients’ 
designs. 
Towers. Stills. Heavy Tanks. Condensers. 
Heat Exchangers. Fabricated Plate-work. 
Pressure Vessels. Heavy Castings and 
special machinery. 
We work to the most exacting code for welded 
construction. It is only prudent to specify 
complete and thorough X-ray examination and 
stress-relieving in the fabrication of fusion welded 
vessels to resist pressure, temperature and 
corrosion 
Class | Welded Construction. 
Largest stress-relieving furnace in the country. 
Complete X-ray installation. 
Ask for our catalogues :— 
No. 1095A.—Babcock Fusion Welding. 
No. 1145.— The Development of Welding as 
applied to Boiler Drums and Steam Receivers. 
































Imperial Chemical Industries Ltd., Billingham. 


Group of 3 Exchanging Condensers of Tubular Construc- 
tion enclosed in cast iron bodies. 


st. 


Stewarts & Lloyds Ltd., Corby. Pea Oil a — 
Vacuum Column of Babcock Fusion Welded Construction. — of two Ng ' aon teiheneh cen gee: 
4ft. Oin. diameter x 33ft. 6in. long. Working pressure ar 3 ich — oh 4s. Worki 
O lbs. /sq. in. Construction wit —. ~ - orking pressure 























Stewarts & Lloyds Ltd., Corby. Foster Wheeler Ltd. 

2 Griscom-Russell Type Floating Head, Removable Tube Oil Fractionating Tower | Ift. 3in. diameter x 50ft. high. 

Bundle Type, Vacuum Condensers, Babcock Fusion Weld- Weight 40 tons. 

ed Construction. 2ft. Oin. outside diameter x IIft. Yin. 

long, weight 6 tons. Working pressure 150 Ibs. /sq. in. 

io A BCOCK & WI LCOX LTD ‘es Babcock House, Farringdon St., London, E.C.4 
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Effect of Federal Proration Orders in Principal Producing States 


Sept. 1933 to Nov. 1934 


Cumulative Overproduction 


EE _ 

bbl. % of Total 
PN i icieidckeaanenns 33,627,000 57.7 
Oklahoma. 10,378,000 17.8 
SINS dcg.ewiet-se-aa-a0eu 6,461,000 11.1 
Se Tee 1,971,000 3.4 
United States........... 58,373,000 100.0 


Daily Average Production 


Nov. 1934 Dec. 1934 for week ending 
Over- Federal 
production Daily Quota Dec. 1 Dec. 8 
bbl. bbl. bbl. bbl. 

1,600,000 941,300 1,012,000 967,500 
* 451,600 463,500 455,000 
430,000 456,800 451,500 492,500 
“* 123,900 127,500 122,000 
1,710,000 2,307,000 2,420,500 2,406,000 


* Oklahoma underproduced 100,000 bbl. during November. 


* Kansas underproduced 50,000 bbl. during November. 


Borough, New York City; and on the same 
day Atlantic Refining Company cut its service 
station price 0.6 cents per gallon to 10.9 cents 
for regular grade, including all taxes, in Phila- 
delphia, the independents reducing their quo- 
tations to 10.4 cents. On December 13 in 
northern New Jersey, major companies and 
independents settled the long drawn-out price 
war, agreeing to a one cent differential between 
the price of nationally advertised brands and 
unbranded gasoline. Prices were advanced 
5 to 6 cents per gallon with a price of 15.7 
cents per gallon including all taxes for major 
concerns and 14.7 for unbranded gasoline. 
In St. Louis territory service station prices 
were advanced 2 cents per gallon by all market- 
ers. An agreement was also reported to have 
been reached between majors and marketers 
of unbranded gasoline in the Standard of 
Indiana marketing territory, indicating a 
slight general improvement in the marketing 
branch. On November 26 the Continental 
Oil Company unsuccessfully attempted to 
correct marketing evils by establishing in 
Oklahoma posted tank wagon and service 
station prices for motor fuel (15.0 and 17.0 
cents per gallon respectively), but this con- 
structive move was not followed by other 
companies. 

An interesting experiment will be made 
early this year, when an oil and gas futures 
market is to be established on the New York 
Commodity Exchange and the Chicago Board 
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of Trade, while similar plans are reported from 
the Pacific Coast. Such trading has been 
opposed by major companies and the larger 
independents on the ground that trading in 
futures is not adaptable to the oil industry, but 
it appears that a free and open market for 
petroleum products has distinct advantages 
for price stabilization, while it will provide 
hedging facilities for the smaller producers, 
refiners and jobbers. The proposed standard 
crude oil trading unit will be 2,000 bbl. of 36 
gravity oil, and the standard gasoline trading 
unit will be 4,200 gallons, 100 bbl., of 56 octane 
grade; charges are to be made to cover evapo- 
ration losses through storage fees. 

The crude oil prices remained steady in the 
principal producing oil fields during the past 
month. Minor changes included a 19-cent cut 
by the Panhandle Refining Company in north 
Texas on November 22, since partially can- 
celled by an 8-cent advance; and a 25-cent cut 
in Pennsylvanian fields on December 5 to 
$2.05 in Bradford-Alleghany district and to 
$1.67 in Eureka Pipe Line; a similar cut 
having been made just one month ago on 
November 6. 

Tank wagon/service station motor fuel/ 
prices per gallon regular grade, including all 
taxes, in representative districts in the middle 
of December were: 15.5/16.5 cents in metro- 
politan New York (14.7/15.7 cents in Newark, 
N. J.); 15.0/16.0 cents in Boston, Mass.; 
13.0/15.0 cents in Providence, R. I.; 14.8/14.8 





cents in Chicago; 15.5/17.5 cents in Ohio; 
14.5/18.5 and 15.5/17.5 cents in San Francisco 
and Los Angeles respectively; 15.0/17.0 cents 
in Oklahoma; 14.7/14.5 cents in St. Louis 
(14.1/11.0 cents in East St. Louis); and 
24.0 /27.0 cents in Montreal, Canada; all witha 
2-cent differential for premium grade. 

Refinery gasoline quotations in the Mid- 
Continent district remained fairly strong 
during the past month, though declining about 
half-a-cent per gallon from the quotations 
reached around November 15 to 20. Refining 
gasoline was quoted on December 15 in in- 
different market at 334-4 cents per gallon for 
58-60 U.S.M. Grade 62.9 and below octane 
rating in Group 3, Oklahoma market; 63.0—-70.9 
octane rating, U.S.M., brought 454-4% cents 
per gallon; and 71 and above octane rating, 
U.S.M. was quoted at 5-5'% cents per gallon. 
In East Texas area two sets of prices con- 
tinued: for shipping in interstate commerce 
third grade gasoline was quoted 34 to 3%4 
cents per gallon, while shipments within state 
price dipped to 2% cents per gallon in the 
last minute rush of refiners to dispose of their 
products before the Texas Railroad Commis- 
sion enforces its tender regulations for intra- 
state commerce. On the East Coast, at 
Bayonne, U.S.M. grade 60.0-64.9 octane rat- 
ing, was quoted unchanged at 514 cents per 
gallon (3.25 cents gold*). Gulf Coast prices 
for export on December 15 were steady at 
3% cents per gallon (2.27 cents gold*) for 
58-60 U.S.M. grade. 

Natural gasoline market was very strong 
and on December 15 grade 26-70 was quoted 
at 334-4 cents per gallon (2.29 cents gold*) in 
Oklahoma; at 31% cents per gallon (2.07 cents 
gold*) in north Texas; and at 4 cents per gallon 
(2.35 cents gold*) in North Louisiana. 

Kerosene prices firmed slightly during the 
past month and on December 15 grade 41-43 
W.W. was quoted at 334-35% cents per gallon in 
Group 3, Oklahoma market; and at 54 cents 
per gallon (3.25 cents gold*) on the Eastern 

*U. S. Dollar at 41 percent discount. 
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Coast at Bayonne; Gulf Coast prices for ex- 
port remained firm at 3% cents per gallon 
(2.29 cents gold*) for 41-43. 

The present outlook for the maintenance of 
current crude oil posted prices, for the ad- 
vances in refinery gasolines and for the stabili- 
zation of the retail markets continues quite 
indefinite. The East Texas field remains the 
weak link in the chain and any breakdown in 
the present effectiveness of the federal tender 
board will be followed by the lower prices for 
crude oil and its derivatives. Current sta- 
tistical position of the oil industry warrants 
higher refinery prices even at this time, and 
their weakness is an indication in itself that 
the industry is feeling none too easy or too 
certain about the future. The principal two 
factors influencing the markets today are: 
(1) the hearings before the Supreme Court, 
which is expected to render a mildly favorable 
decision approving federal production control 
as such, but probably qualifying it by criti- 
cizing past enforcement practices; in any case 
the Court’s decision will be delayed until 
February; and (2) the prevailing differences in 
the highly overexpanded and fundamentally 
unhealthy retail marketing where dealers’ 
margins and differential price between branded 
and unbranded motor fuels remain unsolved. 


Exports Lower 


Dvurinc October, 1934, total gross imports 
of all petroleum products into the United 
States were maintained at the average rate 
prevailing during the past twelve months 
amounting to 3,744,000 bbl., 120,000 bbl. per 
day, as compared with 3,847,000 bbl., 128,300 
bbl. per day, imported during the preceding 
month. The above figures are for total im- 
ports including crude oil shipped in bond for 
refining and re-export, and fuel oil for supply 
of vessels in foreign trade. Crude imports in 
bond are not available at this writing, but 
503,000 bbl., 16,230 bbl. per day, of gas oil 
and fuel oil were imported during October for 
re-export or for bunkering ships in foreign 
trade. 

Exports of all petroleum products, including 
motor fuel, in October, 1934, decreased some- 
what to 9,234,000 bbl., 298,000 bbl. per day, as 
compared with 9,851,000 bbl., 328/000 bbl. 
per day, shipped during September, 1934; and 
were 12.65 percent below total exports in 
October of 1933. Exports of crude oil from 
the United States decreased sharply during 
October, 1934, to 3,277,000 bbl., as compared 
with 4,068,000 bbl. exported in the preceding 
month; and 3,888,000 bbl. shipped during 
October of 1933. Therefore in October of 
1934 crude oil constituted 35.45 percent of the 
total exports of all petroleum products. The 
elimination of “hot” oil production in the 
East Texas field, which in the past found its 
way into foreign commerce at considerable 
concessions in prices, has been probably re- 
sponsible for reduction in export shipping, as 
was suggested in the preceding issue of WORLD 
PETROLEUM. 


Statistical Position Improved 


Cruvne oil and natural gasoline production 
during November, 1934, averaged about 
2,495,000 bbl. per day, 90,000 bbl. per day 
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below the preceding month, and 137,000 bbl. 
per day below production in September of 
1934; it was 151,000 bbl. per day above the 
crude oil and natural gasoline production in 
November of 1933. The November, 1934, 
average crude oil production still exceeded the 
federal allowable by 57,000 bbl. per day, this 
figure, however, marking an improvement of 
88,200 bbl. per day over the preceding month 
when 145,200 bbl. were overproduced. Early 
in December the actual production exceeded 
the federal allowable for that month by some 
100,000 bbl. per day, possibly a temporary 
jump due to new legislation in Texas and the 
desire of operators to move most of the “‘hot”’ 
oil out of the East Texas field while such ship- 
ments were at all possible. During November 
the state of Texas accounted for 93.5 percent 
of national overproduction, while Oklahoma 
and Kansas both continued under their 
allowables. 

The field activities in the United States as- 
sumed boom proportions during October, 1934; 
1,234 oil wells were completed in that month, 
the highest number of completions since July 
of 1932, when, however, 750 producers were 
brought in in the East Texas field alone, as 
compared with but 349 East Texas comple- 
tions in October, 1934, indicating a much wider 
activity. Similarly wildcatting showed a 
sharp increase in activity in the United States, 
480 dry holes being completed during October, 
1934, or more than at any time since 1930. 
The acceleration in development is due to 
smaller initial production in the East Texas 
field, where currently about 25 percent of all 
completions are non-flowing, while the results 
of wildcatting continue mediocre and not 
sufficient to replace withdrawals. 

Total stocks of all oils decreased by a very 
substantial figure of 7,586,000 bbl. during 
October, 1934, to a total of 579,581,000 bbl., 
indicating a daily gross decline in stocks of 
244,800 bbl. per day. 

The crude oil runs to stills during November, 
1934, averaged about 2,470,000 bbl. per day, 
38,000 bbl. under October of 1934 when 
2,432,000 bbl. were refined per day. The 
January, 1935, allowable refining activity was 
increased by the Petroleum Administrator to 
permit manufacture of 34,750,000 bbl. of gaso- 
line, or 3,990,000 bbl. over the December, 
1934, allowance. While the January, 1935, 
actual gasoline demand was estimated at 
29,580,000 bbl. the quota allowed a greater 
volume to establish sound inventories, which 
were considered to have declined below the 
economic minimum. In fact motor fuel 
stocks, including natural gasolines, dropped 
17,723,000 bbl. from March 31, 1934 to 
October 31, 1934, a remarkable decline of 
26.57 percent. 


Motor Fuel Demand 
Above 1931 


EnpicaTep domestic demand for motor fuel 
during October, 1934, averaged 1,211,000 bbl. 
per day, an increase of 4.13 percent above the 
daily average during September, 1934, when 
1,163,000 bbl. were consumed; it was 146,000 
bbl. per day above the domestic motor fuel 
consumption in October of 1933, an increase of 
13.7 percent; 153,400 bbl. per day above the 
domestic motor fuel consumption in October 
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of 1932, an increase of 14.51 percent; and most 
important 56,000 bbl. per day above the 
domestic motor fuel consumption in October 
of 1931, the peak year, an increase of 4.85 
percent. This remarkable showing, antici- 
pated in the preceding issue of WORLD PETRO- 
LEUM, can be credited to a very large extent to 
price “‘wars” in the most thickly populated 
areas of the United States, where motor fuel 
dropped to 9 and 10 cents per gallon, all taxes 
included, from formerly prevailing quotations 
of from 18 to 20 cents, and the low prices con- 
tinued for a period of over two months. 

The NEw YorK TIMES weekly combined 
business index steadily advanced during Nov- 
ember gaining 4 points and standing on Decem- 
ber 1, 1934, at 79. The index stood at 74 on 
December 1, 1933; at 69 on December 1, 1932; 
and at 77.5 on December 1, 1931. The gen- 
eral business conditions showed signs of pick-up 
as President Roosevelt promised in the future 
more conservative measures for pulling the 
country out of depression. Pre-holiday retail 
trade in consumption goods showed recently a 
remarkable improvement over the preceding 
two years, and may be taken as a measure of 
the change in the mental attitude of the peo- 
ple; which may spread gradually to affect the 
basic industries. The government is at this 
time concerned not to let the improvement, if 
coming, out of hand, and will bend its efforts 
towards slow and fundamentally sound 
recovery, rather than repeat the flash of June- 
July 1933, when the NEw YorRK TIMEs index 
climbed from 60 in March, 1933, to 99 in July, 
only to plunge to 72 by November, 1933. 

The daily rate of exports of motor fuel 
averaged 63,000 bbl. in October, 1934, un- 
changed from the revised figures for the pre- 
ceding month; 29.6 percent below the exports 
in October of 1933; 17.8 percent under the 
exports in October of 1932; and 43.6 percent 
under the motor fuel exports in October of 
1931. 

On November 1, 1934, motor fuel stocks at 
refineries, plants, terminals and in transit 
amounted to 49,263,000 bbl., a decline of 
3,279,000 bbl. as compared with stocks on hand 
on October 1, 1934, indicating that during 
October motor fuel demand exceeded supply by 
105,800 bbl. per day. 
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